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NEW CURRICULA 


Introduction 


PAUL WOODRING +» SATURDAY REVIEW EDUCATION SUPPLEMENT 
AND WESTERN WASHINGTON STATE COLLEGE 


The curricular revisions described in this book are a part of a new 
reform movement in education which gives promise of bringing 
sweeping changes in all the schools from kindergarten through the 
university. This movement had its origins in the years following 
World War II when critics of the status quo in the public school 
found a large and receptive audience among troubled and dis- 
couraged parents who doubted that the schools were doing all they 
could do and ought to do for their children. It was augmented by 
academic scholars troubled by what they perceived to be a decline 
of standards and an outmoded curriculum in the high school. It was 
given impetus by international threats and by the launching of 
Sputnik I and the debate that followed. And, by 1960, it was sup- 
ported by a growing number of professional educators who had 
become convinced that a new look was needed in American edu- 
cation. 

Although it does not yet have a name, and hence is not easily 
identified or clearly perceived, the new reform movement is already 
well established and growing vigorously. It has many facets. It in- 
cludes a new emphasis on greater rigor and higher standards and a 
move away from such individual goals as “life adjustment" and to- 
ward broader goals that will make possible the survival of the nation 
and the expansion and further development of the culture. It makes 
use of new technological developments such as educational televi- 
sion and teaching machines and the programmed learning that goes 
into them. It includes programs for the reallotment of the variables 
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of time, space, and personnel in the schools and provides for team 
teaching and for regrouping of children to facilitate learning. It 
places less emphasis on social and recreational activities and more 
emphasis on intellectual development. It includes new programs for 
teacher education such as the MAT programs which prepare high 
school teachers firmly grounded in their academic disciplines, And 
it incorporates ail the new programs for curricular revision such as 
are included in this volume. These various facets are not yet closely 
interrelated and many educators do not yet perceive them as part 


of the same pattern, but it seems probable that the educational his- 
torians of the future will re 


tional reform movement of 


ventional courses in 
has undergone profo 
textbooks. A great 


1 * 
tional revolution. early the time has come for an educa- 


gressive leaders but all of them f lt its i y 
subtle ways, influenced by dt elt its impact and were, in many 


Progressive education rested jn part upon new or revised philo- 
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sophical assumptions about the nature of man and the nature of the 
good society that had developed during the nineteenth century, but 
it also borrowed freely from the psychological evidence regarding 
the nature of motivation and of learning, and the nature and extent 
of individual differences which accumulated rapidly during the first 
third of the twentieth century. 

In contrast to the educational philosophies it superseded, progres- 
sivism placed much greater emphasis on the processes of education 
and less on the content or subject matter to be taught. Progressives 
were fond of saying, “We do not teach subjects, we teach children.” 

When the progressive educators became influential, in the nine- 
teen-twenties, the high school curriculum had a heavy subject- 
matter emphasis not to their liking. The content of the academic 
courses required of those preparing for college had been stabilized 
early in the century when much of the course content was deter- 
mined by the college professors of the day who wrote most of the 
high school texts. The required sequence included algebra, plane 
and solid geometry, European and American history, English and 
American literature, usually a choice of biology or physics and 
chemistry, and a foreign language. The geometry, of course, was 
Euclidean and the physics Newtonian. The history was largely polit- 
ical and military, and the literature included selections from Shake- 
speare—usually Macbeth and Hamlet—English poets, and a few 
novelists, plus selections from those American writers who were held 
in highest respect at the turn of the century—Longfellow and Whit- 
tier were given preference over Whitman and Poe, and Hawthorne 
was more likely to be read than Melville. Latin stressed formal 
grammar during the first high school year and students read Caesar’s 
Gallic Wars in the second. 

Professional educators, under the influence of progressive philoso- 
phies, were convinced that the traditional curriculum, organized 
along subject matter lines, did not meet the needs of children. As 
an alternative they proposed an “experience curriculum” consisting 
of projects through which the child might learn the things he needed 
to know and such skills as reading, writing, and spelling, as by- 
products of enjoyable activities planned by the children themselves, 
In such activities the child, it was believed, would be more highly 
motivated, and would learn to participate cooperatively as a mem- 
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the complaints became a crescendo. The new curricula, the new 
textbooks, and the view of education held by professional educators 
—particularly the view that the curriculum should be based upon 
the child’s “felt needs,” came under sharp attack. 

Educators countered with the evidence from the “Eight Year 
Study” that students graduating from experimental high schools did 
as well in college as those from traditional high schools but the 
evidence was susceptible to various interpretations and did not 
satisfy the critics. 

The curricular revisions of the present day represent, to some ex- 
tent, a return to the older tradition that dominated the secondary 
schools before the progressive revolution. It is true that the content 
is new but once again the emphasis is on subject matter organized 
within the separate academic disciplines. Once again university 
scholars and scientists are playing a large part in deciding what is 
to be taught in the secondary schools and the part played by those 
professional educators, whose graduate degrees are in education 
rather than in an academic discipline has been correspondingly 
reduced in importance. It is true that most of the new curriculum 
committees include secondary school teachers but, in most cases, 
these have been carefully selected on the basis of a firm grounding 
in an academic discipline and demonstrated success as teachers 
rather than for their professional education, 

In the chapters that follow the term “curriculum revision” seems 
to mean the preparation of new and improved educational materials: 
textbooks, supplementary readings, visual aids, laboratory equip- 
ment, and examinations for use in the classroom. This concept of 
the curriculum represents a departure from the approach most pop- 
ular during the twenties, thirties, and forties, when the view was 
widely accepted that a curriculum was the total experience of the 
child and that what took place outside the formal school setting was 
no less important than what took place in the classroom. 

It is hardly surprising that the new curricula are regarded scep- 
tically by many of today's “curriculum specialists” who gained their 
positions in the schools, not as a result of deep involvement in a 
single academic discipline but through graduate work in professional 
courses leading to a master’s or doctor’s degree in education. The 
new curricula, if accepted in the schools, will take the responsibility 


6 New Curricula 


for curriculum making out of the hands of such curriculum special- 
ists and reduce the importance of their role as policy makers. Op- 
position has also come from other professional educators, particularly 
those of a progressive persuasion, who fear that the new programs 
place undue emphasis on subject matter learning at the expense of 
the all around development of the child or adolescent, and hence 


represent, as they see it, a step backward rather than forward. 


Some high school teachers welcome the new program and the 
materials bein 


g made available for teaching them but others are 
disturbed by the fact that the new curricula make it necessary for 
them to discard substantial portions of a lifetime of le 
understandable that an older teacher of m 
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who are free to accept or reject. Because we have no national sys- 
tem of education, and are committed to the principle of state and 
local control of the schools, there is, up to now at least, no uni- 
formality of standards and no national curriculum. No one has the 
authority to impose a new program. It must gain acceptance at the 
local or state level. 

Before it is fully accepted, and becomes the standard or most 
prevalent pattern, any new curriculum should be carefully evalu- 
ated against the ultimate criterion—its long-range effect upon the 
children who study it. Such an evaluation takes time because it is 
not enough to know how the curriculum affects immediate test 
scores; we need to know how it influences the child’s later success 
in college and in his career and also his adult outlook on life. 

The collection of test scores and other statistics is not evaluation 
but only the first step toward evaluation, Evaluation is not com- 
plete until someone has made value judgments which are based upon 
the empirical data but which interpret the evidence and draw 
conclusions from it in relation to a clearly stated philosophy of the 
proper goals of education. Such an evaluation will be made more 
difficult by the fact that the older curricula now being replaced 
have rarely been adequately evaluated on a national basis in terms 
of such goals and, hence, comparison will be difficult. The present 
volume includes an excellent chapter on the subject by Lee Cron- 
bach. 

Many of the new programs reflect the view that the capacity of 
children to learn difficult material has been grievously underesti- 
mated in recent years. This is probably true, but it is important to 
keep in mind the fact that academic scholars, who work exclusively 
with selected college students, are prone to overestimate the capacity 
of unselected school children while elementary and secondary 
teachers, because they must work daily with students of all levels of 
ability and find their greatest frustrations with the slow learners, 
are prone to underestimate the ability of the brighter students, 

Several of the authors quote with approval Jerome Bruner’s 
dictum that “any subject can be taught effectively in some intellec- 
tually honest form to any child at any stage of development.” Some 
of them seem to take this to mean that every subject ought to be 
taught at every stage of development—an interpretation that Bruner 
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may not have intended and one that certainly deserves some criti- 
cal examination. There is rarely time for everything at any one 
level and it may well be that the introduction to some subjects 
can be postponed without any ultimate loss while the introduction 


to others must begin early if the subject is to be taught most effec- 
tively. 
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An Emerging Program of Secondary 
School Mathematics 


MAX BEBERMAN * UNIVERSITY OF ILLINOIS 


Introduction 


In 1952, a few of us at the University of Illinois asked ourselves: 
Can able mathematicians together with skillful teachers develop 
materials of instruction and train high school teachers in their use 
so that the products of the program are enthusiastic students who 
understand mathematics? An affirmative answer could be justified 
only by a constructive existence proof, and we set ourselves the task 
of furnishing such a proof. 

We are still at work on this task. The core of the working staff 
consists of Herbert E. Vaughan of the Department of Mathematics 
of the University of Illinois, and Gertrude Hendrix, William T. Hale, 
Eleanor McCoy, and myself of University High School, the labora- 
tory school of the College of Education. A group called the Univer- 
sity of Illinois Committee on School Mathematics (UICSM) serves as 
an advisory board to the staff, and draws its membership from the 
Colleges of Education, Engineering, and Liberal Arts and Sciences. 
I serve as administrative head of the project; Hale and I teach some 
of the newly developed courses at the laboratory school; Vaughan 


Reprinted by permission of the publishers from Max Beberman, An Emerg- 
ing Program of Secondary School Mathematics, Inglis Lecture for 1958. Cam- 
bridge, Mass.: Harvard University Press, Copyright, 1958, by The President 
and Fellows of Harvard College. 

1 Others who, in earlier years, made substantial contributions to the develop- 
ment of instructional materials are G. P. Hochschild, B. E. Meserve, and D. A. 
Page. 
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qualification: the student must understand his mathematics. Now, 
the word ‘understand’ and its close relative ‘meaningful’ have been 
bandied about in educational circles to a point where just about 
everyone pledges allegiance to the goal of teaching meaningful 
and understandable mathematics? We have tried to translate these 
words into operational terms. We believe that a student will come 
to understand mathematics when his textbook and teacher use 
unambiguous language and when he is enabled to discover generali- 
zations by himself. These two desiderata—discovery, and precision 
in language—are closely connected, for new discoveries are easier 
to make once previous discoveries are crystallized in precise descrip- 
tions (it is easier to discover how to solve equations when you 
know what an equation and a variable are!), and skill in the precise 
use of language enables a student to give clear expression to his 
discoveries. Despite the tie between these two facets of understand- 
ing, I shall, for convenience’ sake, discuss them separately. 


Precision of Language 


The procedure through which a child becomes aware of a mathe- 
matical entity such as a number or a function is undoubtedly quite 
complicated and has yet to be described. However, let us assume 
that there are such things as mathematical entities, that their ex- 
istence is nonphysical, and that human beings do develop aware- 
nesses of them. As a child becomes aware of such an entity, he may 
want to talk about it. In such a case, he needs a name for it. Con- 
sider the preschool child who notices that to dress her three dolls 
she must have three dresses, three hats, three parasols, and three 
Pairs of shoes, Her awareness of the class of sets of three things 
Is an awareness of an entity. The entity is the number three and a 
name of the entity is the word ‘three.’ But the existence of the en- 
tity does not depend upon the invention of the word ‘three,’ and the 
fact that a child may be acquainted with the word ‘three’ cannot 
be considered a sure sign that he has even the slightest awareness 
of the number three. To say that a child understands the number 
three is to say that the child is aware of this class of matching 

? Although mathematics educators now seem to regard ‘meaningful mathe- 


matics’ as platitudinous, it is greeted with warmth and surprise by most 
laymen. This lay attitude is surely an indictment of the conventional program. 
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sets. He demonstrates this awareness by asserting correctly (through 
action or through words) that a given set either belongs or does 


not belong to this class. If the child is to function as a social being, 
he needs to communicate his awareness and, therefore, he needs a 


name (a word, perhaps merely a gesture) to denote the mathemati- 
cal entity. 


The social intercourse which 


ime, as the cliché goes, 
^ But, for the student who 
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nfusion is just about use- 
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holder in the decimal system of numeration, it is most unlikely that 
a student would protest, for example, that the number 6 is a place 
holder rather than a number. He has an awareness of the entity 6, 
and does not confuse it with any of its names even though one of its 
names is used as a digit. It is likely that the student learned that 
the symbol ‘0’ was used as a mark in constructing numerals before 
he had become aware of the entity 0.3 

Certain remarks made by junior high school students lead me to 
suspect that they believe that, among the rational numbers, there 
are pairs of rationals which can be added and that there are pairs 
of rationals which cannot be added. For example, they may say 
that "you can add 77 and 3% but you can't add 25 and 15." When a 
student asserts that the sum of % and 37 is 54 and that the sum of 
% and 14 is 75, he must mean that he has added rational numbers 
in each case. But he also recognizes that the simple algorism il- 
lustrated by: 


2.3 243 5 
rry oT X 
cannot be applied to the expression: 
21, 
3 2 


In fact, he may even assert that he must first "change the numbers" 
before he can add. This colloquialism is harmless if he recognizes 
that ‘24’ and ‘4’ are names for the same number, and that “4” and 
“3%? are names for the same number, and that when he writes “44 + 
% instead of ‘%4 + 14’ he is referring to the same sum by using a 
new expression which is more convenient because it can be simpli- 
fied by the algorism illustrated above. But if he regards % as a dif- 
ferent entity from 34 because ‘44° is different from “%, he does not 
understand the rational number 25; and perfect scores on tests 
which measure skill in adding rational numbers are not evidence of 


3It has been suggested that many of the so-called "zero-difficulties" ex- 
perienced by children in carrying out the multiplication and division algorisms 
can be attributed, at least in part, to the confusion between '0' and 0. In this 
connection see Robert S. Fouch, "The Un-sanity of Mathematics and Its 
Teaching," ETC. (Winter 1954), pp. 113-121. 
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such understanding. (A similar example of the confusion of ae 
with referent is the case of the senior high school student w. 2 
stoutly maintains that you can add 2/2 and 5/2 and get an “exac 


answer but that you can't expect to get an exact answer when you 
add 2/2 and 5/3.) 
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be found in reactions to textbook treatments of “number systems 
with bases other than 10,” Many students show considerable sur- 
prise and wonderment when, they learn that they can do the same 


things with base-two "numbers" as they can with base-ten "num- 
bers.” The very use of the word ‘number’ in the description of this 
subject is misleading because What is under discussion is the con- 


"change of number 
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number in question. 


(—— 
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when he used ‘numbers.’ But, what about the student who main- 
tained that there were more integers in the binary system than in the 
decimal system? It is hard to fathom the nature of this student's 
awareness of integers. 

If the mathematics teacher's (and the textbook author's) sole job 
in the classroom were to furnish the student an example of someone 
in the act of "doing mathematics," there would be little need for 
worrying about the distinction between symbol and referent. And, 
it must be admitted, many students do learn mathematics by re- 
garding teachers and authors in just such a light. The first actions 
of such students are imitative; the brightest ones among them even- 
tually puzzle out meanings by themselves. However, we believe 
that teaching should be more than just something which enables 
students to learn to use symbols by imitation. Teachers and authors 
should deal directly with the problem of teaching students how to 
use symbols, and the procedure for doing so requires only that the 
expositor use an unambiguous mode of expression. If one is to 
write a description of how to use symbols, one must, when doing 
this, mention or refer to symbols. But in mentioning symbols one 
must use names for them. For example, in the sentence: 


'6363' contains ‘63’ twice, but 6363 contains 63 one hundred one times, 


the first clause refers to symbols, and the second clause refers to 
numbers, The symbols “6363” and “63” are names for the numerals 
‘6363’ and ‘63’, respectively, while the numerals ‘6363’ and ‘63’ are 
names for the numbers 6363 and 63, respectively. Undoubtedly, a 


reasonably intelligent person could divine the author's intention if 
he wrote: 


6363 contains 63 twice, but 6363 contains 63 one hundred one times, 


but the simple act of inserting single quotation marks to form 
names of symbols makes the meaning clear and immediate. Other 


examples of sentences involving both the use and the mention of 
symbols are; 


1. ‘31425’ has 5 digits and denotes a number which is divisible by 5; 
2. ‘3 + 4; ‘8 — 1) and ‘7’ are names of 3 + 4; 

3. '24' and '4( are different symbols, but 24 is 46; 

4. ‘the principal square root of 2’ is a description of v2. 
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Y, although multiplication does not seem to 
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He has learned that he can tell that —2 is a negative number by 
observing the minus sign in “—2, but he has also learned that he is 
wrong if he uses the same criterion in deciding that —x is a nega- 
tive number. 

He knows that when he multiplies or divides both sides of an 
equation by the same “quantity” there is some danger of altering 
the set of roots if he is not careful about excepting 0. But, since he 
feels free about adding the same quantity to both sides of an equa- 
tion, he may experience some consternation when he compares the 
set of roots of: 

1 


1 
3x + 5 — ——-11— 
x—2 


=a 
with the set of roots of: 


38x+5=11. 


In his geometry course he may learn: 


Axiom 5. A quantity may be substituted for its equal, 


and then wonder what is wrong with the following demonstration: 


B | Given: AB is parallel to CD. 
To prove: Z yand Zzare 
vertical angles. 


c 
1) AB | CD. 1) Given. 
2) Zx— Zy. 2) Alt. int. 4 are =. 
3) Zxand Zzare vert. Be 3) Def. of vert. 4. 
4) Zyand Zzarevert. 4. 4) Ax. 5. Q. E. D. 


This catalog of oddities can be extended and elaborated.* How- 
ever, I think that I have made the point that conventional exposition 
concerning letters in mathematical expressions is confused to such 
a degree as necessarily to confuse a student. 


*See Karl Menger, The Basic Concepts of Mathematics (Chicago: The 
Bookstore, Illinois Institute of Technology, 1957). 
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O+3=8, *+A=1, 15-44 cy. 
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O+3= 8, 
and: 
T+3=8 or: 543 =8, 

In the secong and third cases we have sentences which are either 
true or false, while in the first Case we have a sentence which i 
neither tue Dor false. (Although '8 isa numeral, T] + 3 is not. so 
the = in O+3 ~~» Connects neither numerals for the sam 
number nor numerals for di 

The student 


erent numbers.) 
Notes that a se 


O+4+5=13 
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in that each is neither true nor false and each can be converted into 
a sentence which is either true or false by replacing the ‘He’ or 
the TT by a name. The marks ‘He’ and TT are pronouns, marks 
which hold places for names. Students are easily led to invent the 
word pronumeral to designate the class of pronouns which hold 
places for numerals. The transition from frames as pronumerals to 
letters as pronumerals is readily accomplished—it is easier to write 
letters than to draw frames. But the important notion is well estab. 
lished: pronumerals are not numbers nor do they stand for numbers: 
they are marks which stand in place of numerals. By convention, if 
a pronumeral occurs more than once in a sentence, and one of its 
occurrences is replaced by a numeral, then all of its occurrences 
are replaced by that numeral For example, two conversions of 
'* —5—7—92x are '8—5—7—28' and ‘4—5=7—24? The 
job of solving an equation is simply one of finding true conversions 
of the equation. A number whose name converts an equation into 
à true sentence is a solution or root of the equation. The equation 
A? + 1— 17 has two roots 4 and —4 because these are the only 
numbers whose names convert the equation into a true sentence. 

In developing the idea of the pronumeral as a place holder for a 
numeral it is easy to prepare students for the important job of stat- 
ing generalizations about numbers, For example, when a student 
encounters the sentence €x -3— 3 + x? he guesses quickly that 
each conversion of this sentence is true because the conversion is an 
instance of the commutative principle for addition. (He is aware of 
the commutative principle for addition, as wel] as other properties 
of addition and multiplication and in our program he has learned 
the word ‘commutative’ before he has encountered pronumerals.) 
Tn fact, he may even maintain that ‘x H3 m3 ais "always" true, 
or that ^x - 3 — 3 + x! is true for all numbers, What he is saying, 
of course, is that when any number is added to 3, the same sum 
is obtained as when 3 is added to it, Although the slight ambiguity 
in the foregoing sentence is not troublesome, when the student tries 
to verbalize other generalizations, such as the distributive principle 
for multiplication over addition, he finds that the ordinary pro- 
cedure for using pronouns in English does not lend itself readily 
to precise statements of even moderately complex generalizations, 


He needs a method of “keying” pronouns, and keying is accom- 
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iti hrase 
lished by using a quantifier phrase such as the prepositional p- 

P 1S: 

in: 


For all numbers x, y, and z, x x (y+z)=xx y-c-xXz 

5 H H s lica- 
The displayed sentence is the distributive principle for eae m d 
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» writing a name for 
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multiplied by T 
Product, After some experimenting, she dis- 
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Posed a series of questions: 
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What multiplied 5 
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English in such a precise fashion. But there were many students in 
that class who were able to offer the following statement: 


For all numbers x (except 0) and y, x x d 


s 4 

Although the neologism *pronumeral is used in the early part of 
our beginning course instead of the more usual ‘numerical variable," 
the standard terminology is introduced just as soon as the need 
arises for the generic term ‘variable.’ This occurs in the latter part 
of the ninth grade when the student notices some of the properties 
of operations with sets. For example, he may observe that in the 
sentence: 


zvycyVa 


the letters hold places for names of sets instead of names of num- 
bers. Although the letters are pronouns, they are not pronumerals. 
Here we introduce the word ‘variable.’ (The fact that a word with 
the connotation of change should be used for this purpose seems 
strange to our students.) 

One can give a defense of the language used in conventional 
courses by saying that many of the usages are colloquial or elliptical, 
and that such idiomatic modes of expression are helpful in facili- 
tating informal communication. We grant the importance of using 
colloquialisms and elisions, but we also insist that students know 
what is being idiomatized. For example, if a student says that “you 
can add 3x and 5x,” we want him to understand that he means that 
the distributive and commutative Principles can be used to trans- 
form the expression ‘3x ++ 5x’ to ‘8x, and that he does not mean that 
3x and 8x can be added because you can add "like numbers." If 
he says ‘Z ABC = 30°, we want him to intend this as an abbrevia- 
tion for ‘the degree-measure of / ABC — 30° or for ‘Z ABC belongs 
to the magnitude 30°. He may talk about the line 3x + 5y — 7 = 0 
but he should understand that he means the line which is the set 
of all ordered pairs (x, y) such that 3x + 5y —7 — 0. 

Although the careful use of language in textbook exposition is 
perhaps more a writer's problem than it is a mathematician's prob- 
lem, our attempt to be precise has had important consequences for 
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the mathematical content 
of these consequences. 


Once he is convinced that numerals are not numbers, it is natu- 
ral for the student to wonder what numbers are. While it is prob- 
ably too difficult to give a complete answer to this question in se 
Ondary school courses, we have given examples of how o 

tems are constructed, and we have compared these n 
velopments with a postulational approach. The complex-numbe 
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of application to functions whose domains are sets of classes of 
congruent angles, and to functions whose domains are sets of radian- 
measures of angles or degree-measures of angles. 

The fact that our students are aware that nouns should have 
referents helps them in understanding the role of primitive terms 
in a postulational system. Primitive terms are nounlike words with- 
out referents (and, for this reason, postulates are statements with- 
out content). We have found it relatively easy to work with models 
of a deductive theory because our students understand that one 
may construct a model by supplying referents for the primitive 
terms. Also, they have no trouble in understanding the logical role 
of definitions in a deductive theory because they are familiar with 
a mode of expression which refers to replacing one string of symbols 
by another. 


Discovery 


A second major principle which has guided us in developing 
the UICSM program is that the student will come to understand 
mathematics if he plays an active part in developing mathematical 
ideas and procedures. To us this means that after we have selected a 
body of subject matter to be learned we must design both exposition 
and exercises in such a way that the student will discover principles 
and rules. 

It may be argued by some that this procedure is too authori- 
tarian, and that the most desirable situation would be to permit the 
student to proceed without preselection of content and without 
direction. We concede that this may be a desirable state of affairs in 
a class which is under the tutelage of a gifted teacher. But we are 
developing a curriculum for the mass of schools which demand a 
preselected content and for the mass of teachers who want textbooks. 
And we maintain that even with preselected content there are op- 
portunities for the expression of individuality on the part of the stu- 
dent. Some of our most fruitful text developments and revisions have 
come from problems suggested by our students and from leads 
which they have uncovered and pursued. 

In what follows I present several examples of developments in 
our program which result in discoveries by students. I do this to 
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the mathematical content of our program. Here are some examples 
of these consequences. 

Once he is convinced that numerals are not numbers, it is natu- 
ral for the student to wonder what numbers are. While it is prob- 
ably too difficult to give a complete answer to this question in sec- 
ondary school courses, we have given examples of how somê 
number systems are constructed, and we have compared these de- 
velopments with a postulational approach. The complex-numbet 
system is a case in point. In conventional courses, students first 
learn that there is no number whose square is —1, and later a 
asked to accept the notion that there is such a number. It is certainly 
more satisfying to students to learn that complex numbers b 
ordered pairs of real numbers, to learn, next, the definitions of the 
operations with complex numbers, and to show that the complex 
number system is a field, and finally, to derive the theorem that the 
ie number (0, 1) is a square root of the complex number (—^ 

The semantic notion that a noun ought to have a referent has 
led us to give precise descriptions of relations and functions. $ 
customary vagueness that surrounds the word ‘function’ in conver 
tional courses vanishes when a student realizes that a function ! 
an entity, a set of ordered pairs in which no two elements have a 
seme first component, The pedagogic advantage of this type 9 P 
cision is apparent, for example, when the teacher deals with t 
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ing" the inverse of p E 


: a function, E terminin whether a funct! Ly 
has an inverse. Also, a student aw et the set-of-order” - 
pang definition for functions does not have the common miscor 
tion of conventional students that a function is an equation: -ose 
our students are completely at ease with the idea of functions Me 
domains and ranges do not consist of the same kind of € 
They respond well to the development of the circular func? b 
cosine and sine, from the notion of a “winding” function. The v rs 
ing function is a function whose domain is the set of real n bs 
and whose range is the set of ordered pairs which belong ctio? 
unit circle, Although the functions cosine and sine are ie 
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of application to functions whose domains are sets of classes of 
congruent angles, and to functions whose domains are sets of radian- 
measures of angles or degree-measures of angles. 

The fact that our students are aware that nouns should have 
referents helps them in understanding the role of primitive terms 
in a postulational system. Primitive terms are nounlike words with- 
out referents (and, for this reason, postulates are statements with- 
out content). We have found it relatively easy to work with models 
of a deductive theory because our students understand that one 
may construct a model by supplying referents for the primitive 
terms. Also, they have no trouble in understanding the logical role 
of definitions in a deductive theory because they are familiar with 
a mode of expression which refers to replacing one string of symbols 
by another. 


Discovery 


A second major principle which has guided us in developing 
the UICSM program is that the student will come to understand 
mathematics if he plays an active part in developing mathematical 
ideas and procedures, To us this means that after we have selected a 
body of subject matter to be learned we must design both exposition 
and exercises in such a way that the student will discover principles 
and rules. 

It may be argued by some that this procedure is too authori- 
tarian, and that the most desirable situation would be to permit the 
student to proceed without preselection of content and without 
direction. We concede that this may be a desirable state of affairs in 
a class which is under the tutelage of a gifted teacher. But we are 
developing a curriculum for the mass of schools which demand a 
preselected content and for the mass of teachers who want textbooks. 
And we maintain that even with preselected content there are op- 
portunities for the expression of individuality on the part of the stu- 
dent. Some of our most fruitful text developments and revisions have 
come from problems suggested by our students and from leads 
which they have uncovered and pursued. 

In what follows I present several examples of developments in 
our program which result in discoveries by students. I do this to 
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illustrate our notion of discovery. The illustration is followed by 4 


defense of the “discovery method” of teaching mathematics. 
Teachers of the conventional course in beginning algebra recog- 

nize the fact that students are very quick in discovering a 

for adding directed numbers. In fact, the usual rule stated in text 

books is a necessarily complicated description of an algorism, an 


usually contains some confusion of symbol with referent. Any stt- - 


dent capable of learning algebra in the first place will have in- 
vented this algorism. Any student who is able to interpret the text- 
book description is also able to carry out the algorism for adding 


without using the text description. Hence, our earliest opportunity | 
for an important discovery in the UICSM program occurs in COD. 


nection with the rule for adding directed numbers. All studen? 
succeed in this first attempt. On the other hand, the complet? 
algorism for multiplication is seldom discovered under conve? 
tional treatments. Moreover, since we regard the positive num 
as different from the nondirected numbers, our students can X 
discover that “(+-4) x (+3) = +12 because (4-4) X (+3) = a 
3.” In fact, since we regard a positive number such as +4 as d 

ferent from the number 4, we were compelled to invent a phys 
interpretation for symbols such as *(4-4) x (+3Y and (+4) X s h 
Just as we invented a physical interpretation for symbols guei 

CET + (8) and (—3) $ (—2)? (OF course, the algorism mu 
eventually be justified by a definition of the operation in questio 
and a definition of directed numbers, or from postulates for the 


1c" 
tted-number system, But, since we feel that neither the const", 


tive nor t i : ae 
or ninth- : postulationa] approach is appropriate at the eig f 


grade levels, we s carefull contrived a 
reasonable physical bee. tee a gode accepts E. 
physical interpretation, he can "se it to simplify symbols ee j 
—4) X (+3)? He is eager to find a way to get answers ha ism 
using the physical interpretation. So he hunts for an wem y 
When he finds it, he says that he has a short cut. The student "er 


z ical int? 
slow to discover the algorism can continue to use the physica P it) 


pretation; the fact that others in the class are getting AO 
great speed is usually enough to spur him on toward is e 
It is important to point out here that it is unnecessary tO ie js 
a student to verbalize his discovery to determine whether o ps © 
aware of a rule, The teacher can use a sequence of questi 


bers © 
not 
| 
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determine whether the awareness is present. In fact, immediate 
verbalization has the obvious disadvantages of giving the game 
away to other students as well the more serious disadvantage of 
compelling the student to make a statement when he may not have 
the linguistic capacity to do so. This is especially the case when 
a student does not yet know how to use variables. A premature 
verbalization is, almost by definition in such a case, imprecise and, 
thus not a faithful rendering of what the student actually believes, 
or is coming to believe. The teacher's acceptance of an imprecise 
verbalization is a signal to the student that he has completed the 
process of searching for a generalization. And even a precise verbali- 
zation from the student is not a sure sign that he is aware of the 
class of instances of the generalization, for he may regard the gen- 
eralization itself as just another “instance.” (The preceding sen- 
tence is a possible explanation of the phenomeon of the student 
who has “learned” a rule or has even “discovered” one as evidenced 
by his stating it, but who misapplies it in subsequent exercises.) 
This technique’ of delaying the verbalization of important dis- 
coveries is characteristic of the UICSM program, and differentiates 
our discovery method from other methods which are also called 
‘discovery methods’ but which always involve the immediate verbali- 
zation of discoveries. 

One should not infer from this discussion of delayed verbalization 
that we believe that verbalization is unimportant in the learning of 
mathematics. Verbalization is necessary, for example, in the many 
cases in which a student believes that he has discovered a generali- 
Zation, and wants to show that it is a theorem. 

A second area in which the UICSM curriculum insists upon dis- 
covery is that of solving simple equations and inequations. When 
a student understands what an equation is and what is meant by 
solving an equation, he is ready to devise his own algorisms for 
solving equations and inequations such as: 


xX3=9, ax 15 
5x41 

2x + 1) — 5(3 — x) = 29, tc 

jx-—3] = 4, [2x +1] <7. 


5 Gertrude Hendrix, “A New Clue to Transfer of Training,” Elementary 
School Journal, XLVIII (December 1947), 197-208. 
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vented by students since they are merely short a is meant bya 
basic principles. Once a student has learned w. pe ee (es- 
‘equivalent expressions’ and the basic principles o: «s lify expres- 
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4 fro’ 
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By the commutative 
5x =a8-+a5. And, b 
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would want to teach algebra who would bri wh to discover 2 4 
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possible. The formal derivation from basic principles is used only 
occasionally, mostly to demonstrate that short cuts are evidences of 
artistry rather than wizardry. Frequently, students will derive 
theorems from the basic principles, such theorems being nothing 
more than precise verbalizations of the short cuts. For example, 
ninth graders will insist, after two or three demonstrations of the 
type shown above, that “we prove once and for all that it always 
works that way.” So they formulate and derive the sentence ‘For 
every x, y, and z, yx -+ zx = (y + )x, invent a name for this gen- 
eralization such as ‘the second distributive principle’ or ‘the com- 
mutative-distributive principle, and refer to this derived principle 
whenever they use it in demonstrating the equivalence of expres- 
sions. 

The close ties maintained between the manipulation of expres- 
sions and the basic principles do not enable us to eliminate drill in 
manipulation. The student needs to practice using his short cuts 
in order to attain proficiency in their use, But during this practice 
the student knows that the algorisms he is using have a foundation 
in the basic principles and are not fortuitous procedures which 
seem to produce the right answers because the “book said so.” 
Moreover, if a student errs in applying a short cut, for example, in 
simplifying 3a + 2b’ to ‘Sab, he is made aware of his error either 

y a classmate giving a counterexample to the generalization ‘For 
every a and b, 3a + 2b = 5ab, or by the teacher insisting upon a 
derivation of the generalization from basic principles. (A question 
Such as: How did you get ‘Sab’? is never raised, for the answer is 
obvious: the student found the sum of 3 and 2, put down a ‘5,’ and 
wrote an ‘ab’ next to it.) Whenever possible the routine drill exer- 
cises are tied in with activities of greater intrinsic interest which 
may lead the student into discoveries. Examples: (1) drill in factor- 
ing 18 Provided in exercises on solving quadratic equations; (2) 
practice in computing with directed numbers is provided in exer- 
cises on graphing sentences in a one-dimensional space (xx: <0, 
[Se — Spes mec (x — 3)/2 is a nonnegative whole number); (3) 
practice in adding and graphing complex numbers is incorporated 
in exercises in which the student plots several real multiples of a 
given complex number, adds a second given complex number to 
each of the real multiples, and discovers generalizations concerning 
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collinearity; (4) intensive drill in plotting ordered pairs Mates 
in carrying out dice-throwing experiments which lead to discove 
of generalizations in elementary probability theory. -— 
A rather striking example of how routine drill can provide oa 
dents with opportunities for discovering principles which pee d 
included in the text occurred in one of our classes, The stu ad 
had derived the two-point form for obtaining a linear i ap 
where the locus contained two given points, namely: For each tw ) 
points (xo, yo) and (x1, y1), {(x, y): (yı — yo) (x — xo) — (à — me 
(y — yo) = 0 } is the line which contains (xo, yo) and (xi, y1) E 
drill, students were given triples of points and asked to determin 
whether the points were collinear. The “recommended” procedure 
was to use the two-point form to write an equation of the line de 


termined by two of the points, and then check to see if the third 
point satisfied the 


checking involved 
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the corresponding 
seemed to b, 
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name has been assigned to the concept. (This awareness frequently 
leads to the student’s invention of a name, an activity which also 
involves creativity.) This point of view has enabled us to include 
in our program certain concepts which observers claim belong to 
the province of graduate courses in mathematics because of the 
“abstract” nature of the concepts. Our experience in teaching stu- 
dents that a relation is a set of ordered pairs is an example. To be 
sure, we take considerably more time in getting our students to 
arrive at this notion than can be taken at the graduate course level. 
(But it may also be the case that the reputation that this notion has 
of being difficult can be attributed to the fact that not enough 
time is devoted in graduate courses to building the concept for the 
student!) Through a series of activities and exercises in which a stu- 
dent becomes quite familiar with graphs and sets of ordered pairs 
(advancing from finite domains and ranges to infinite ones), the 
student builds for himself the concept that a set of ordered pairs is 
an entity and that membership in the set can be expressed by means 
of a graph, and, in some cases, by means of a simple sentence. Since 
the sentence also expresses in a vague way a "relation" between 
the components of a member of the set of Ordered pairs, it is natural 
and convenient to regard the set itself as the relation. By focusing 
the student's attention on the graphs of relations, it is possible to 
build considerable geometric intuition about such properties of re- 
lations as reflexiveness, irreflexiveness, Symmetry, asymmetry, anti- 
symmetry, and transitivity. Our students are comfortable with 
phrases such as 'equality is a subset of congruence, “= is the con- 
verse of — and ‘proportionality is an equivalence relation.’ It is 
an easy step from the general study of relations to the study of 
functions as a special class of relations, 

A criticism of the discovery method runs something like this. It 
consumes too much time. Since the most important thing you can do 
for high school students is to help them acquire consummate skill 
in manipulation so that they can solve lots of problems, it is best 
to give, by rule and by example and with dispatch, all of the ma- 
nipulative algorisms. Do this so that the student will have the maxi- 
mum amount of time available for practice. Occasionally, the 
teacher should ask a few questions as he derives a formula at the 
blackboard, but this type of questioning should not be pushed far 
because the student cannot be expected to know a derivation he has 
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not seen carried out prior to that time. (Since only the brightest 
can ever reproduce derivations anyway, you can't include them a 
tests. Also, college entrance examination questions are multip e 
choice, so there really is no good reason to waste effort on deriva- 
tions.) ; 
If the sole or even the major purpose of mathematics Cp 
in the secondary school were the preparation of students for co* 
lege entrance examinations and for carrying out the manipulations 
required in analytic geometry and calculus courses in college, thi 
criticism of the discovery method would be justified. Students wit 
a strong interest in mathematics, particularly in problem solving; 
have thrived under a “tell “em and test 'em" kind of regimen. But we 
know that many high school students, including the more able ones; 
have been repelled by mathematics courses, and, judging from 
the criticisms of college teachers, the products of the convention4 


manipulation-oriented curriculum are not well prepared for college 
mathematics, 


When the manipulative procedures in m 


as Perfected techniques to be learned and practiced by students; 
it is to be expected that Students will inquire into the purpose © 
such activity, Clearly, there is small need in the life of the high 
school freshman for a highly developed talent in solving quadrat? 
equations, He may believe you when you tell him that such a talen 
will “pay of” when he gets to college, but I do not think that he 
regards this as a valid reason for expending so much effort at thé 
age of fourteen, He may even contrast his mathematics course Wi 
the one he is taking i 


; sme in 
n literature. In literature he spends much time ! 


i : A NT 
learning things which make Sense in terms of his present existent“ 
in addition to the a 


esthetic appeal of literature, there is the appo 
based on opportunities to understand himself and his human © 


t 3 he- 
vironment, I am afraid that the “how-to-do-it” course in -— 
matics does not fare well in a comparison with courses in litera d 

; : S 
or science. If we want to develop proficiency in the process 


; : : an 
mathematics (and this is a very important objective), and if we W® g 


+e WwW 
students to feel that this activity is worthy of earnest pursuit, 
need to work toward this e 


e 

nd in an indirect manner. We Ws 
involve students in problems whose solutions require the U 
manipulative proces 


o t 
students, and the s 


athematics are presented 


ses. But the problems must make sense t e 
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solution. These two aspects—sensible problems and opportunities 
to invent solutions—are the keys to maintaining interest in mathe- 
matics. 

Now, a sensible problem for a ninth grader is not necessarily 
a sensible problem for an adult. The child’s world is, of course, dif- 
ferent from the adult's, It is rich in fantasy and not at all bounded 
by the exigencies of making a living and providing for old-age 
security. A child delights in the what-would-happen-if type of 
question, and, if he can give consistent answers to such questions, 
he regards this work as being eminently practical If he is con- 
sistently unsuccessful in finding answers to these questions, they 
become artificial, uninteresting, and impractical. 

Consider a student whose interest has been captured by the game 
of converting sentences containing variables into true sentences. 
(There must be sentences like ‘2x — 5| = 7 and ‘8 + |5(« — 3) 
+ 4/x| — 3' as well as like t -I- 4 — 9 and 3x — 12; or else the 
game loses its challenge.) You can sustain this interest by making 
him rely completely upon his own resources in playing the game, 
and you can destroy the interest by telling him all the rules for 
getting answers. You can make him receptive to developing tech- 
niques more formal than the ones he has invented by giving him 
sentences such as ‘Sx + 3 = 8 — 2x' and ‘x2 + 5x = 6. The very fact 
that a student can discover techniques for himself is all the evi- 
dence he needs to see mathematics as a human endeavor which 
demands creative energy. 

The discovery method of teaching is practiced by those who be- 
lieve that mathematics is more than a tool to be used in solving the 
“real-life” problems of mankind. And the student who is seldom en- 
couraged to discover even the real-life-tool features of mathematics 
will find himself ill equipped to construct solutions to new problems. 
Thus, the discovery method develops interest in mathematics, and 
power in mathematical thinking. Because of the student’s independ- 
ence of rote rules and routines, it also develops versatility in applying 


mathematics, 
The Emerging UICSM Program 


From the time of the initial use of its first textbook in September 
1952 at the University of Illinois High School, the UICSM program 
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has been subject to continual revision. We accept the need e E 
sion as a normal concomitant of our work. That there is as E bnc 
is not to be wondered at, since we have not hesitate actor: 
radical changes in the content and the development of P - int 
program. We are continually apprised of the success o ou ne 
as a result of our close communication with the classes in eb 
schools. The weekly written reports from participating teac = * sd 
regional training conferences, the results of our testing program rE 
the detailed reports made by our teacher coordinators, xt ie jai: 
pilot schools, all serve as sources of information on whic a re Té 
revisions. Although the final formulation of our syllabi is sti a 
made, we are now aware of a certain amount of stability in ps at $ 
escription of the present content is in a d 
by leading the student to an awareness o A 
ngs and their names—in particular, of the d * 
bers and numerals, and of the need when wri 
or other expressions) to have names for ie) 
existence of real numbers ("directed numbers b 
e “unsigned” numbers of arithmetic with hee 
T. Through the use of real numbers in so we 
ts how to add and multiply them, and he wi 
tations of addition and multiplication have t 
usual properties of 


f 
-a ee arns Ô 
commutativity, associativity, etc. He Jearn 
subtraction and division 


tinction between num 
ing about numerals ( 
He is then told of the 
as contrasted with th 
he is already familia 
problems he discove 


Ons and ine 
the set concept and deve] 


the algebra of sets, Fina 


o 
quations he becomes aware 


ere 
res of intervals, arcs, angles, and plan i 
entary properties of angles, ien. eden s 
re discovered either by measurem 


M B re 
figures or by deduction of theorems from previously discove 


theorems. 
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The second year deals, first, with the notion of ordered pairs and 
a study of the solution sets of equations and inequations in two 
variables. After further development of the algebra of sets, the stu- 
dent arrives at the concept of a relation as a set of ordered pairs, 
and notices such properties of relations as reflexiveness, transitivity, 
antisymmetry, and so forth. He discovers the connection between 
equivalence relations and partitions. He develops the two-point form 
for linear equations of lines, and the two-point form for parametric 
equations of lines (incidentally discovering and using the relation of 
proportionality for ordered pairs of real numbers), and finds methods 
for studying the intersection properties of number plane lines. Next, 
he considers those relations which are functions. He discovers that 
some functions have inverses. As illustrative numerical material, he 
studies linear and quadratic functions. He now reviews the number 
system of arithmetic (the “unsigned” real numbers) by accepting 
certain principles as postulates and deriving others from these. This 
review forms a basis for a development of the real-number system in 
which the real numbers are defined to be equivalence classes of 
ordered pairs of numbers of arithmetic, and the properties of the 
real numbers as an ordered field are derived from the definitions 
of the operations of addition, opposition, multiplication, and recipro- 
cation together with the postulated facts concerning the system of 
numbers of arithmetic. In this development he arrives at the usual 
algorisms for multiplication and division of polynomials. A discus- 
sion of ways in which the numbers of arithmetic can be constructed 
from simpler number systems leads to the consideration of the natural 
numbers and the introduction of the principle of mathematical in- 
duction. Recursive definitions and proof by mathematical induction 
are treated at length, and illustrated by the use of X-notation and the 
theory of arithmetic progressions. 

Our third year begins with a study of exponents, in which use is 
made of recursive definition and proof by mathematical induction, 
and a study of logarithms as exponents. Here the student begins to 
develop the concept of continuity and the limit concept; the theory 
of geometric progressions, and the binomial series come in naturally 
at this point. Next, the complex-number system is constructed on the 
basis of the system of real numbers. The procedure is such that the 
student first learns about the complex numbers as forming a linear 
vector space and on this basis (linear independence and so forth) 
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makes the familiar applications of complex numbers to geometry. 
This is followed by a rather detailed process of discovering a suitable 
definition for multiplication of complex numbers. Finally, the stu- 
dent considers polynomial functions and studies such aspects of ne 
theory of equations as the factor theorem, synthetic division, an 
curve tracing. ] 
The fourth year contains a treatment of the circular functions 
based on a winding function. The emphasis is on such properties as 
periodicity, evenness and oddness, and monotonicity, and on "analytic 
trigonometry" rather than on "triangle solving," although applica- 
tions are made to two- and three-dimensional mensuration problems. 
Solution of equations which involve the circular functions is based 
On a careful treatment of the inverse circular functions. The work 
on circular functions is followed by an outline of a purely deductive 
treatment of Euclidean Plane geometry in which the student learns 
that a deductive theory can be obtained by abstraction of postulates 
from a model and deduction of theorems from these postulates with- 
Out reference to the model, and that such a deductive theory can 
then be reinterpreted to yield information about other models. The 


remainder of the course is devoted to a study of plane and solid 
geometry by analytic methods, 


Conclusion 


The UICSM progra 
ematicians and teac 
teacher must do t 
ideas and modes of thinki 


misa 


product of the combined efforts of math- 
hers, T 


The History and Status of the 
School Mathematics Study Group 


WILLIAM WOOTON' - LOS ANGELES PIERCE COLLEGE 


The School Mathematics Study Group (SMSG) represents a na- 
tional effort on the part of professional mathematicians and mathe- 
matics educators to improve the mathematics training of our nation’s 
youth at all levels from kindergarten through the twelfth grade. It 
seeks to effect the improvement by influencing a variety of factors: 
textbooks, course content, teaching, teaching aids, enrichment mate- 
rials, and pupil attidudes toward mathematics. Financial support for 
the Group derives solely from the National Science Foundation, 
which has, since 1958, supplied in excess of five millions of dollars 
for the purpose. From its inception, the Group has sought to work 
cooperatively with all other groups interested in improving the math- 
ematics curriculum in the schools of the United States, as well as 
with similar groups in other academic areas. 

SMSG was formed early in 1958 in response to what had become 
an obvious need, The shortcomings of the mathematics curriculum 
of our schools during the 1950’s have been detailed many times, In 
particular, the static nature of the offerings seemed especially dis- 
tressing to many thoughtful mathematics educators, who could see 
the mathematical needs of our society changing at an ever increas- 
ing rate. Not only was more mathematical knowledge being required 
on the part of more people than ever before, but the world of to- 
morrow seemed destined to make still greater demands. In the opin- 


1The writ tefully acknowledges the valuable assistance afforded him 
by ANE m p Director, School Mathematics Study Group, in the 


preparation of this chapter. 
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ion of these educators, the existing curriculum could not meet mg 
demands of the present, much less the demands they could see loom 
ing in the future. : " 
Among those becoming concerned about the mathematical Ww 
ing of American youth were the mathematicians themselves. T 
many years, since the era of World War I in fact, the mathematicia ls 
as a body had evidenced little concern for mathematics at leve 
other than the frontiers of research. However, the palpable shortage 


of skilled mathematicians during and following World War II caused 
à significant number of the 


It seemed evident to many 
was the failure of the tra 
interest 


ditional school mathematics offerings tO 
young people in the subject, or, indeed, to acquaint them 
putational aspects. They were also cOD" — 
trouble with the traditional curriculum 
lack of communication between the pro 
nd the corps of mathematics teachers 4 
- Precisely because the mathematicians ha É | 
refrained from making their influence felt in the area of subje¢ | 
Matics courses, this task had fallen by de 
mathematical knowledge rendered them 188 
Such responsibility. The amount of mathe 


> a conference of mathematicians CO” 
vened at the Massachusetts Institute of Technology to explore ways | 
es of communication between the pro | 
d those concerned with the teaching e 
At this conference, the mathematicia? 


es of the Physical Sciences Study oa 
mittee (see Chapter 4) which, under the leadership of Profes 


: y ution 
Jerrold Zacharias of MIT, had been making significant coni © gh 
to the improvement of the physics curriculum in the nation's P 
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schools. As a result of a resolution passed at this conference, the 
President of the American Mathematical Society (AMS), after con- 
sulting with the Presidents of the Mathematics Association of Amer- 
ica (MAA) and the National Council of Teachers of Mathematics 
(NCTM), appointed a small committee of educators and university 
mathematicians to organize a School Mathematics Study Group, 
whose objective would be the improvement of the teaching of math- 
ematics in the schools, When called upon, Professor Edward G. 
Begle, then of the mathematics department of Yale University, 
agreed to serve as Director of the Group. In addition, the organizing 
committee appointed an advisory committee consisting of college 
and university mathematicians, high school teachers of mathematics, 
experts in education, and representatives of science and technology 
to work with the Director, 

The membership of the Advisory Committee reflected what was 
to become the hallmark of SMSG. From the beginning, the Group 
has insisted that only the closest kind of cooperation between math- 
ematicians and experienced teachers and supervisors can produce 
the kinds of improvements in mathematics education the times de- 
mand, The role of the mathematician is that of supplying the mathe- 
matics most appropriate to the present and future needs of the 
students. In addition, he must make sure that the mathematics is 
presented correctly, that is, that the concepts involved are not mis- 
represented or misinterpreted in teaching situations. The mathemat- 
ics teachers and supervisors, in turn, must interpret the work of the 
mathematicians in language meaningful to the student. They must 
see that the classroom presentation keeps the concepts within the 
students’ intellectual reach, and that the subject matter is presented 
im an interesting and challenging way. Each of these specialties has 
an indispensable contribution to make to the presentation of mathe- 
matics at all levels in our schools, and every project undertaken by 
SMSG has involved representatives of both groups. _ : 

Basic policy for SMSG is set by the Advisory Committee (or, as 3 
has since been retitled, Advisory Board) whose membership has al- 
ways been k id the possibility of individual axe 

ys been kept broad to avo P ked ty 
grinding. All projects undertaken by SMSG are supervise ae 
panel consisting of both mathematicians and representatives of the 
schools. After SMSG had been working for a few years, it became 
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clear that the Group would need to continue operations indefinita 
A set of bylaws was recently adopted which make this possible, an 
which are designed to keep SMSG an active avenue of communica- 
tion between the mathematicians of the country and those respon- 
sible for the mathematical education of our youth. 


The earliest formal statement of the objectives of SMSG was 
couched in these terms: 


ture by a given profession, it is importa 
that the student will be able in later li 
skills which the future will surely deman 


ematics with profit. Finally, all help possible 
> : hers who are preparing themselves to teach thes 
challenging and interesting courses. 


‘en by the School Mathematics Study Group i 
re of these three needs. 


4 whole. Moreover, these authorities ™¥5 
tge enough to have an impact on 
as a whole. as 
dy at work on the problem. As early sag 
nois Committee on School Mathemati 


national educational picture 
Local groups were alrea 
1952, the University of Illi 
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(see Chapter 2) under the vigorous leadership of Professor Max 
Beberman was spreading before the eyes of the mathematical com- 
munity a bold new design for a secondary school mathematics cur- 
riculum. By 1958, other groups at the University of Maryland, the 
University of Minnesota, Ball State Teachers College, Southern 
Illinois University, and Boston University were suggesting new 
method and content for junior and senior high school mathematics 
classes. The Commission on Mathematics of the College Entrance 
Examination Board (CEEB) and the Curriculum Committee of the 
NCTM were formulating reports that would present detailed sug- 
gestions for improved mathematics curricula for secondary schools. 

SMSG was prepared to augment these efforts by bringing to bear 
on the problem the combined thinking and persuasive influence of a 
broad spectrum of the professional mathematicians and experienced 
school teachers and supervisors of the country. 

The question of how best to exert an influence on the curriculum 
had an obvious answer. Rightly or wrongly, the most important fac- 
tor in determining the subject matter content of our junior and 
senior high school mathematics classes is the textbook. Individual 
teachers can, should, and do use textbooks in widely varying ways 
and to greater or lesser degrees. However, on the level of practical- 
ity, the textbook determines almost exclusively what is taught and, 
to a large extent, when things are taught. If SMSG were to influence 
the mathematics curriculum in the United States quickly and effec- 
tively, this influence would almost certainly have to be exerted 
through the medium of textbooks, Therefore, it was decided that 
among the first items of business for the Group would be that of 
writing sample textbooks displaying a complete sequence from 
grades seven through twelve of the kind of mathematics the Group, 
in its collective judgment, deemed appropriate for today's college- 
capable student. ; 

During the summer of 1958, SMSG held a four-week meeting at 
Yale University for the purpose of planning the textbooks. m 
meeting was attended by some forty-four mathematicians and hig 
School teachers and supervisors. 'The mathematicians dd e 
cluded representatives from a number of different branches o math- 
ematics, from a variety of academic institutions, and from industry. 
The high school specialists included teachers and supervisors of 
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(see Chapter 2) under the vigorous leadership of Professor Max 
Beberman was spreading before the eyes of the mathematical com- 
munity a bold new design for a secondary school mathematics cur- 
riculum. By 1958, other groups at the University of Maryland, the 
University of Minnesota, Ball State Teachers College, Southern 
Illinois University, and Boston University were suggesting new 
method and content for junior and senior high school mathematics 
classes. The Commission on Mathematics of the College Entrance 
Examination Board (CEEB) and the Curriculum Committee of the 
NCTM were formulating reports that would present detailed sug- 
gestions for improved mathematics curricula for secondary schools. 

SMSG was prepared to augment these efforts by bringing to bear 
on the problem the combined thinking and persuasive influence of a 
broad spectrum of the professional mathematicians and experienced 
school teachers and supervisors of the country. 

The question of how best to exert an influence on the curriculum 
had an obvious answer. Rightly or wrongly, the most important fac- 
tor in determining the subject matter content of our junior and 
senior high school mathematics classes is the textbook. Individual 
teachers can, should, and do use textbooks in widely varying ways 
and to greater or lesser degrees. However, on the level of practical- 
ity, the textbook determines almost exclusively what is taught and, 
to a large extent, when things are taught. If SMSG were to influence 
the mathematics curriculum in the United States quickly and effec- 
tively, this influence would almost certainly have to be exerted 
through the medium of textbooks. Therefore, it was decided that 
among the first items of business for the Group would be that of 
writing sample textbooks displaying a complete sequence from 
Brades seven through twelve of the kind of mathematics the Group, 
in its collective judgment, deemed appropriate for today’s college- 
capable student. ^ 

During the summer of 1958, SMSG held a four-week meeting at 
Yale University for the purpose of planning the textbooks. ue 
meeting was attended by some forty-four mathematicians and hig 
school teachers and supervisors. The mathematicians PN a 
cluded representatives from a number of different branches lage 
ematics, from a variety of academic institutions, and from industry. 
The high school specialists included teachers and supervisors of 
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long experience, representing a wide selection of different kinds of 
schools and school districts, . 
There were three important outcomes of this planning session. 
First, a decision was made to use as a point of departure the guia 
for a curriculum proposed by the Commission on Mathematics 9 
the CEEB. Second, subgroups of the participants prepared prelimi- 
nary outlines for textbooks at each grade level. Third, and perhaps 
most important, the session demonstrated beyond question that 
mathematicians and high school teachers could collaborate effec- 
tively on matters having to do with the school mathematics cut 
riculum. 

e the sample textbooks. Two general 
means of doing this presented themselves. One way in which SMSG 
could have gone about it would have been to acquire the services 
of a small group of experienced writers and asked them to under 
take the job. For what SMSG was trying to accomplish, howevet: 


this approach had Prohibitive drawbacks. For one thing, the time 
involved in producin 
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and time was considered a vital factor. Thirdly, books written in this 
fashion can reflect the combined thinking of many people, and this, 
too, was something that the Group felt imperative if the results were 
to be acceptable to large numbers of teachers. Lastly, and perhaps 
most importantly, writing sessions could bring together the skills of 
both subject matter specialists and teaching specialists. Every effort 
could be made to see that not only was the content of the books the 
most appropriate mathematics, but that it was presented in a teach- 
able manner, 

Preliminary versions of the SMSG sample textbooks were written 
during the summer of 1959 at two-month writing sessions held at 
the Universities of Michigan and Colorado. The Michigan session 
concentrated on grades seven and eight, while that held at Boulder, 
Colorado devoted its attention to grades nine through twelve. All 
of the writers and their families were housed in dormitories on the 
campus where they worked. By sharing the same living quarters, 
recreational facilities, and working space, the participants were able 
to establish a group purpose that contributed heavily to the success 
of their efforts. Because a considerable amount of discussion and ex- 
change of opinion occurred at mealtimes, in the evening, and over 
the Weekends, the whole writing session became, in a sense, a con- 
tinuous working period. Each textbook was written by a subgroup 
composed of both college and high school specialists, who wrote, 
Criticized, and revised numerous drafts before arriving at a final 
Version, 

The books produced at these writing sessions were classroom- 
tested in more than seventy different schools during the academic 
year 1959-60, The books were then completely revised during an- 
other Writing session conducted at Stanford University in the sum- 
Mer of 1960, The revisions were made in the light of the experiences 
Of the teachers who had conducted the classroom tests. Each teacher 
in the testing program submitted to SMSG a detailed report of the 
problems arising during the teaching of each chapter in each text- 
book, together with their suggestions for improvements. The data 
obtained from these reports made it possible to improve the presen- 
tation materially, and following the Stanford session the revised 
sample textbooks were made available to any who wished to pur- 
chase them. 
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The mathematics embodied in these textbooks, while largely K 
of the traditional curriculum, presents the subject in a new E. 
more meaningful way. Important mathematical skills and Ems 
stressed, but equal attention is paid to the basic concepts an: ET " 
ematical structures that give meaning to these skills and p 
logical framework for these facts. The material included in the t z 
ple textbooks for grades seven and eight is designed not merely A 
round out the work of the elementary grades, but also to forr 
sound intuitive basis for the algebra and geometry courses to co 
Briefly, the content of the SMSC sample textbooks is as follows: 


Grade 7: Numeration; number systems; plane geometry (intuitive); 
and applications of these 


Grade 8: Graphs; Plane, solid, and nonmetric geometry (intuitive)i 
probability; additional work with number systems; and ap 
plications 

Grade 9: Elementary algebra 

Grade 10: Euclidean plane and solid geometry 

Grade 11: Algebra and trigonometry 

Grade 12: Element 


es not on] 
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ple e od. Furthermore, they believe that every effort should 
for TR. cepe to the mathematical community other proposals 
points of view p which may be oriented from entirely different 
Sisslons <i irs : s a case in point, SMSG has written two separate 
the topic from EU grade geometry course, each of which presents 
P E curia : ifferent point of view. The Group views the math- 
The extent i um as properly a dynamic entity. 
ieul is pe i which SMSG has succeeded in influencing the cur- 
1961.62. of Boo aps best indicated by the sale, in the school year 
dE zeo nt ubli 000 volumes of its materials. Commercial textbooks 
dint sek im ication also bear testimony to the fact that the curric- 
training whi b ers have had an impact upon the mathematics 
least a irri Ta be afforded America’s younger generation for at 
new oferea, period in the future. Many excellent and genuinely 
the time oe are appearing on the market. SMSG looks forward to 
in the full Be n n can terminate the sale of its own sample textbooks 
As soon a. owledge that they are no longer needed. 
the colle € work was well under way on a sample curriculum for 
segment p E capable students, SMSG turned its attention to a larger 
master the our school population, students ostensibly less able to 
the collere material embodied in the SMSG sample textbooks for 
illuni YR ers Statements to the effect that “average” students 
ability E ose students in the twenty-fifth to seventy-fifth percentile 
aie an pie profit from a study of algebra and geometry 
factual oti si However, such assertions seem to have very little 
e up di to substantiate them. SMSG, while trying to expedite 
of the p ing of mathematics in our schools, has never lost sight 
ave "m: that there are many questions to which we do not yet 
ics stud wers. Among these is the one of just how much mathemat- 
ena at any given ability level can learn. Recent studies of 
ject fce between performance on achievement tests in the sub- 
biologs er of some of the newer programs in the physical and 
eral oe sciences as related to classical measures of aptitude (gen- 
sti ra Q scores) seem to indicate that many of the so-called less able 
bus ents are capable of far greater achievement than has hitherto 
n suspected, 
P a first step in an attempt 
ered our "average" students, 


to improve the mathematics training 
SMSG elected to test the hypothesis 


44 New Curricula 


P H in 
that these students can learn the kind of mathematics epo a 
the SMSG seventh, eighth, ninth, and tenth grade texts for s es 
capable students, provided the material is presented in a less fo 
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the students are allowed to 
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T How do children learn mathematics? What do they 
Fato hair why? Precisely where, why, and how do they acquire 
Fi es toward mathematics that they do acquire? What effect 
imos ere attitude toward mathematics exert on the ability to 
sould he hematics? Reliable answers to these and similar questions 
inder a pronounced effect on mathematics education from the 
While SMSC the post-graduate university level. 
swers, it is al as currently engaged in seeking some of these an- 
levels Lingle so moving ahead in the area of course content for grade 
has alread ilk through six. A considerable amount of progress 
able for ig E made. Sample SMSG textual materials are avail- 
ing tried Sob f our through six, and experimental materials are be- 
grade. Thess or classes from the kindergarten through the third 
the same tim Materiali seek to exploit the children’s intuition, and at 
Honisiol s ^ strive to give meaning to the many routine manipula- 
ber Morin ols involved in computation. Simple but powerful num- 
to see that "ig exhibited to the children, and every effort is made 
vantage, A 6y become aware of and can use these patterns to ad- 
very e) i-e example, the concept of commutativity is developed 
of 2 and ; i 9 e children are taught that if they know that the sum 
too man 1S ds then they also know the sum of 7 and 2. There are all 
sum of Ei cases in evidence today where a child, when asked for the 
and 9 wd mis will reply “nine,” but when asked for the sum of 7 
more pre a ly, “We haven't studied the seven's yet!” This is even 
‘4 ves ent with respect to the multiplication tables. 
long m ut one of the kinds of concepts that almost certainly be- 
experimen s the children's first mathematical experiences. The SMSG 
elp th ental materials seek to exploit these concepts, to use them to 
00 ^m child cut through the morass of rote memorization that all 
owl + Saeed comprises their introduction to mathematics. While 
mas edge of facts is certainly necessary if children are to compute 
and ately and rapidly, it is not the be-all and end-all of arithmetic, 
ai goade no circumstances should it be accepted as a substitute for 
sta seme and applying number concepts. In fact, a clear under- 
in nding of the properties of the numbers with which they are work- 
t 8 will very likely result in an improvement in the children’s ability 
© recall things like “seven times two is fourteen." 
The SMSG elementary school materials also offer an introduction 


t 
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e 

to very simple geometric ideas. Points, lines, and plane ngne a 
discussed, and the children are led to discover some interesting E. 
useful properties connected with these things. Again, the -— E 
is almost entirely intuitive, The geometric line is then use i 
“number line” and offers a bridge between geometric and nume si 
ideas, one the students will continue to use as long as they pur 
the study of mathematics. ks a 

While many of the topics covered in SMSG sample eoo 
all grade levels are not really new to the school curriculum, "e 
àre some new topics. This, together with the fact that the o E 
subject is approached in a new spirit and from a new point of he g 
creates extremely serious problems in the area of teacher traini 
The pr ce 


5 RE A n 
e-service training of teachers is considered properly a cO 
cern of the Committee on th 


the Mathematical Asso: 
terested in the in- 


matter areas to help 
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mathematics beyond the level of high school geometry constitute a 
relatively small part of the whole. Moreover, many of these teachers, 
through earlier unhappy experiences with the subject, fear and dis- 
lie mathematics. It is not surprising that this fear and dislike 
manifests itself later, many times over, in pupils who have absorbed 

e same attitude, and who may themselves, pass it on to others. 

It is clearly fruitless to discuss a revitalization of the mathematics 
offerings of our schools without, at the same time, considering ways 
and means of providing badly needed training to our corps of teach- 
ers. College mathematicians have for some years been working hard 
to alleviate this situation, Aided by NSF funds, they have offered 
du Summer and academic-year institutes designed to upgrade 
uie. oed qualifications of junior pnd senior es ee 

grettably, such efforts have not extended to elementary 
school teachers, and even at the secondary level have not yet been 
able to reach more than a small percentage of the total number of 
teachers, One of the more serious problems encountered by those 
oe such institutes has been the lack of instructional mate- 
ce pes for the purposes and needs of the teachers at- 

After a careful consideration of alternative possibilities, SMSG 
Concluded that it could offer some immediate help to these summer 
and in-service institutes, as well as to individual teachers, in the 
form of suitable instructional materials. Accordingly, it began as 
agon as possible the production of a series of publications called 

Studies in Mathematics." These studies are designed to fill gaps in 
e mathematical backgrounds of many teachers, both a n n 
tl ary and elementary school levels, and deal particularly T 

70e topics involved in the curriculum reform movement that have 

P : in the past been included in the normal subject matter training 
€achers, i 

€Cause the in-service teacher training problem is most crucial at 

E elementary school level, SMSG is making an especially td 
effort to produce materials for these teachers. In addition to “Stu i 
in Mathematics” designed particularly for elementary school teach- 
ers, SMSG hopes to make a contribution to their in-service du 
through the use of motion pictures and programed auto-instructiona 
material. 


48 New Curricula 


The production of basic textu are 
provision of aids for the in-service training of teachers, however, i 
only two of many aspects of the work of SMSG. The Copp leet t 
undertaken the production of a series of monographs designe y 
disseminate good mathematics at the secondary school level to zH 
plement classroom work. These publications are designed to awa 


interest among gifted students by presenting mathematics as a satis 
fying, meaningful human activity. 
Outstanding mathemati 
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projects currently being undertaken by SMSG include th 
production of a series of small 


publications for supplementary c: 
room instruction at th and senior high school levels. Th 
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distri x 
The ved E eas with several different mathematics curricula. 
NOR cde ed can be used, on the one hand, by teachers, school 
the new bris Bonis, and other persons interested in evaluating 
wish to undert s curricula, and, on the other, by those who may 
The study ilb e further curriculum improvements in the future. 
mathematicians : a cooperative effort on the part of psychologists, 
Concurrent i caps and mathematics educators. 
pil and ane MSG is conducting research into the effect of pu- 
mathematics, asad toward mathematics on the learning of 
ics is a common ites of negative attitudes toward mathemat- 
such attitudes piace in our society. Although the extent to which 
Serious D wl Tie is uncertain, it is unquestionably large. The 
loss to our soci ons of these attitudes is frequently overlooked. The 
the early ac wai of capable scientists and mathematicians through 
of concern ae of a dislike for mathematics should, alone, be 
such attitude all of us. More serious than this, however, is the effect 
decisions in s may have on a citizen who is constantly asked to make 
decisions ces ing the future welfare of our nation, when these 
cal tends Wen too frequently comprehensible only in mathemati- 
numerous in "n kinds of decisions seem destined to become more 
of such negati ae future. The isolation and eradication of the causes 
SMSC i n attitudes would be of benefit to the whole country. 
gramed << presently conducting an intensive study of pro- 
in autoinstr ction in mathematics. The recent upsurge of interest 
tions about uctional methods of learning has raised a host of ques- 
in the ee. Ways to use programed materials and about their place 
their P arva scheme generally. As a first step in evaluating 
a large-so quee: in mathematics education, SMSG has undertaken 
Program ale one-year study using both linear and branching type 
The sina variety of situations. 
grou d enn accorded the work o: 
MSC has been quite gratifying. Th 
tencha materials, for example, have reacted very favorably. Their 
matie poss that they seem more interested in studying mathe- 
ental: an they have before, and that classroom sessions are very 
dere ty and challenging to teacher and student alike. Given a 
prefe , by far the larger part of these students state that they would 
a to continue studying mathematics from SMSG materials. Of 
, we do not yet know whether this favorable response results 


f SMSG by various interested 
e students who have studied 
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from the SMSG presentation bein 
whether it is simpl 
work to which they 

On the other han 
the materials intrinsically su 


hace bu 
in the past, Not only do the SMSG fles reflect this attitude, 


i ing of 
g intrinsically more wW—— f 
y a result of its being different from the c 
are accustomed. 


irrevocably changed, and W 


d not be inferred that all teachers using SMSG P 

8 in them is beyond improvement, A 
they wholeheartedly endorse every topic included. Teachers a 
never felt this Way toward any textbook or series of textbooks, di 
no doubt never will, But it is very clear that almost all of the ten 
ers who have used SM 


i ig the 
Another IOUp with a. clear interest in the work of SMSG is an 
Parents of the schoo] children in this country. Reactions from Be ost 
; indicate approval. One of the pr 
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SMSG 

School of Education—Cedar Hall 
Stanford University 

Stanford, California. 


A community of informed and interested parents ital oa 
valuable asset in any attempt to improve the mathema 
of a school } istrict. : ; 
School p another group of persons Fw 
the activities of SMSG. In a very real sense they dis materni 
portant group of all in any movement to reform aaee 
curriculum, for they are the ones who determine, "- ome rather 
are directly responsible for it. SMSG has encountered a ators have 
paradoxica] reactions from this group. A few ae Ta wb 
charged SMSG with attempting to establish a nationa d fe int 
Respite the fact that SMSG has repeatedly said that mec 
books are just that, samples. The Group has never es Men opine 
to force its opinions or its products on any We of torial 
ya] ne desire them, nnm Hever eS e dn rse, and the in- 
local school populations in this country are so dive ed that, in the 
dividual differences of our young p cople $ pag ies curriculum 
TOUup’s opinion, the installation of a single ae eal be a grave 
for all students in all schools of the United States w 
mistake, blems 
On the other hand, SMSG has frequently had a et pos 
arising when administrators have tried to move ex ‘not first made 
wating SMSG materials into their programs "i ‘them, While such 
Sure that their teachers were prepared to h p Fs a om" attitudes, it 
Precipitant action sometimes springs from "ban MC in this case the 
More often is the result of sincerely held ME. was long 
conviction that an improved mathematics curr 


overdue. ise to attempt to 
. E " ONE ifestly unwise H 
Whatever the motivation, it is manif LA where the teaching 


i ics in a scl E 
Mstal] dnd of mathematics ina will be a disap- 
ni sha not pep ared ae E ee Sle TS student 
oi inistr frustrated faculty, an successfully install 
ka To eer in the country Sin A position 
MSG materials almost overnight, many aoe the in-service train- 
to do so until some attention has been give 


52 New Curricula 


ing of their teachers. It is clearly in the interests of all Bed 
that any alteration of the mathematics curriculum in a schoo zi 
carefully planned before it is implemented, and that the mathem 
ics teachers in the school take an integral part in the planning. ) 

A fifth group interested in the work of SMSG is the puits. 
cians. They were, after all, responsible for its formation. It has bee 
said that mathematicians resemble French politicians in the passion 
with which they hold convictions as to how mathematics ought o 
be taught. The relatively small number of objections to what SMS 
has done is, therefore, a tribute either to the well-publicized state- 
ment that SMSG is preparing only a sample program, or else to the 
general acceptabilit 


y by the mathematicians of the results. The only 
serious objection to SMSG 


more than a handful of 
of mathem 


of situations. The examples that are scattered 
books, therefore, come from a wide assortment 
chemistry, biology, business, and consumer 
evidence. 

i here are some who feel that if mathematics is not continuous! 
tied to physical models, it will not be 
appealing to the stude 


nt. Thi, 
it is a point of view that wi 


odd ty deei in the SMSG textbo 3 
vated Jy, or developed around, physi l situati the fee 
ir ed tha-wltens uf SMSC wy Ysical situations, It was th 
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it was not. Nevertheless, to persons who are dedicated to the thesis 
that ideas, as such, are of little interest or concern to anyone, it may 
seem that SMSG has done less than justice to their particular school 
of thought. The Group believes, however, that it has achieved a 
reasonable balance in this regard, considering the very wide variety 
of mathematical viewpoints represented among its writers. 
Commercial publishers, as a group, are also very concerned with 
the activities of SMSG. A number of texts have recently appeared 
through normal commercial channels written along lines advocated 
by SMSG. SMSG has never had any desire to compete with any- 
one, either in the sale of its books or in the promotion of its program 
or in the establishment of an orthodoxy. It is solely concerned with 
upgrading the mathematical training of American school children. 
Because there have not been suitable textbooks available, SMSG has 
felt obligated to furnish to those school districts who wished to 


modernize their curriculum the textual material necessary to do this. 
Such action was essential if the Group was to achieve the objective 
have done otherwise would have 


it was committed to achieve. To 
ncy, public or private, could 


been to establish a need that no age 
have met. The time has now come when SMSG can re-evaluate the 


textbook supply situation and, indeed, is in the process of doing so. 

en, in the opinion of its advisory board, there exist on the 
market commercial textbooks of comparable mathematical quality 
in sufficient numbers to meet the needs of the schools, it will cease 
reprinting its sample textbooks. It hopes that the time when it can 
do this in good conscience is not far distant. 

Every individual associated with SMSG feels privileged to be tak- 
ing part in one of the most important educational movements of the 
past half century, the modernizing of the school curriculum as it 
applies to mathematics and the sciences. It seems safe to say now 
that such contributions as they have made balance out on the posi- 
tive side. In particular, there are two of major importance. First, 
SMSG has demonstrated that children can learn a much better 
brand of mathematics than has hitherto been offered them. And sec- 
ond, it has proven that classroom teachers and ivory-towered mathe- 
maticians can work together amicably and productively. In the 
future, SMSG hopes to continue to exploit the second in order to 


Provide better material for the first. 
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The Math Wars 


BENJAMIN DEMOTT + AMHERST COLLEGE 


The issues in the dispute seemed at first glance impenetrable, but 
the sequence of events that brought them public notice was easy 


i , several thousand words long. was give? 
a front-page play beneath the headl TH T R 5 
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Parent professional body, the National Council of Teachers of 
Mathematics, released for national circulation a ninety-page ac- 
Count of the more important ventures in the “improved mathe- 
matics” field—and this pamphlet itself became the subject of be- 
wildered wire service dispatches. By the end of the year confusion 
had mounted so high that mathematicians were under pressure to 
gather themselves for the labor of public clarification. “It’s getting 
so that the layman no longer knows what expert to listen to,” said 
the Newsletter of Admiral Rickovers Council for Basic Education. 
And other organizations joined this one in calling for a *calm dis- 
cussion of the issues, couched in non-technical terms and addressed 
to the general public as well as to school people.” 
The likelihood that the call would quickly be heeded appeared 
slight. For one reason, too much intemperate language was shed by 
the principals of the dispute to permit a docile retreat into man- 
Nerly talk. (Professor Morris Kline, the author of the Alumni News 
article that roused the original furies, described aspects of the im- 
Proved mathematics programs as “wholly misguided, o a: 
Sense," attempts to replace the "fruitful and rich essence o AE e- 
Matics” with "sterile, peripheral, pedantic details. And Pro on 
E.G, Begle of Stanford, one of the mathematicians who responde 
to this attack, accused Kline of laying down an indictment without 
Supporting evidence, and ended an angry letter with the ee 
Temark that it was “time for Prof. Kline to either ‘put up or sau 
Up") For another, the teachers and professional EE 
Involved in the programs under abuse obviously regarde i is 
Selves as unselfish patriots, men who willingly iem j 
Careers for an enterprise in public service and hence ha ar 
right to immunity from criticism that appeared to iane 2 
Motives, And for still another the dispute in question was dro y 
9f recent birth: it had begun exacerbating feelings J ie a 
Circles years ago, with the result that certain lines d "i EAE 
already hardened in a manner inimical to calm or triendty 


sion, ; 
. i tions 
To say this is not to imply that well-defined a. UN 
€xist at this moment within the groves of academic mat B : 
TOfessor Kline stands as the spokesman for hosts of doubters—su- 


Perintendents, parents and others—but no professional group as yet 
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has endorsed his views. In 


deed, professionals in his field seem 
strikingly unified in their s 


upport of projects of teaching reform. 
The Commission on Mathematics of the College Entrance Examina- 


tion Board and the Secondary School Curriculum Committee of the 
National Council have worked to: 


a ve been sponsored by state offices 
of education—witness the Minne: oratory for the Improve- 
0 l ematics. And the Federal Govern- 
ment itself, acting through the National Science Foundation, has 
our million dollars to the School Mathematics 
Study Group (S.M.S.G.), which already has drawn on the labors 0 


hundreds of school a iversi i 
nd universit mathematicians j ising its 
new curriculum, 7 25 devig 


: ffort for improvement 
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of the meaning of the rules and the manipulations. It was convinced 
that twentieth-century advances in mathematics had not only clari- 
fied the nature of mathematical knowledge, but had produced ideas 
that could be introduced into secondary school education for the 
Purpose of effecting the desiderated shift in focus. And it assumed 
that the best way to insure the orderly introduction of these ideas was 
to create a series of texts for a complete six-year mathematics course 
1n junior and senior high school. 

Accordingly, the Committee set itself the task of producing the 
Tequired texts, It assembled a staff of about a hundred university 
Mathematicians and the same number of high school teachers; the 
Staff was divided into writing teams (composed equally of high 
school and university teachers); within a year the first texts and 
teachers’ manuals were completed. These were put into use in 
the school year 1959-1960 by 400 teachers instructing 42,000 pupils 
ìn forty-five states. (They are in much wider use now.) The sec- 
ondary school teachers in the experiment were guided by consulta- 
tion with university mathematicians—sometimes by “in-service 
Courses” given in the high schools themselves. The textbooks were 
evaluated through analysis of questionnaires concerning them that 
Were answered by teachers, pupils and outside advisers; they were 
then extensively revised by a staff of a hundred practicing teachers 
Organized into revision teams, and thereafter put on the market at 
Cost by Yale University Press. The latter has also made available 
series of so-called “enrichment pamphlets’—at- 
"actively written surveys of special subjects in mathematics de- 
Signed to encourage gifted students into deeper explorations of the 
topics treated in their current S.M.S.G. texts. (These pamphlets are 


, although not in content, to the series of 
ation here by a division 


a ; 
n accompanying 


“omparable in purpose 

Ussian texts recently brought out in transl j o 
of Random House: six books treating topics of interest in the his- 
tory of mathematics that are offered to talented Soviet secondary 
Schoo] students as supplements to their regular textbooks.) 

The timetable thus described, which suggests that the S.M.S.G. 
texts were hastily produced and tested (Professor Kline himself has 
Made this charge), is to a degree misleading. Although the organiz- 
"E committee of S.M.S.G. was formed only in the spring of 1958, 

IScussion of ways of improving mathematics teaching was well-ad- 
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of the meaning of the rules and the manipulations. It was convinced 
that twentieth-century advances in mathematics had not only clari- 
fied the nature of mathematical knowledge, but had produced ideas 
that could be introduced into secondary school education for the 
Purpose of effecting the desiderated shift in focus. And it assumed 
that the best way to insure the orderly introduction of these ideas was 
to Create a series of texts for a complete six-year mathematics course 
in junior and senior high school. 

Accordingly, the Committee set itself the task of producing the 
required texts. It assembled a staff of about a hundred university 
mathematicians and the same number of high school teachers; the 
Staff was divided into writing teams (composed equally of high 
School and university teachers); within a year the first texts and 
teachers manuals were completed. These were put into use in 
the school year 1959-1960 by 400 teachers instructing 42,000 pupils 
in forty-five states. (They are in much wider use now.) The sec- 
Ondary school teachers in the experiment were guided by consulta- 
tion with university mathematicians—sometimes by “in-service 
Courses” given in the high schools themselves. The textbooks were 
evaluated through analysis of questionnaires concerning them that 
Were answered by teachers, pupils and outside advisers; they were 
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fessor Kline rejects is that the new topics to be included in the 
Secondary school curriculum—symbolic logic, Boolean algebra, set 
theory, groups and fields, postulational systems and statistics—are 
of vital importance partly because of their practical applications, 
Partly because of their power to illuminate standard mathematical 
topics. Professor Kline’s answer to this point is that “one could not 
Pick [material] more peripheral” to “the body of mathematics” than 
the new topics, and in any case these topics are almost bare of 
applications in science—“practically useless.” The third assumption 
of the reformers is that, quite aside from their practical reference, 
the new topics are of especial use in helping teachers to present 
Standard material from a unified point of view. Professor Kline dis- 
misses this claim with the remark that a student might well come to 
an understanding of “unity,” might fathom (say) all the operations, 
Properties and laws of a field, and still be unable to “add 2 and 2 
—much less fractions, irrationals or complex numbers. And the 
fourth assumption of the reformers (once again, as Professor Kline 
Tepresents it) is that the best way to arouse interest in mathematical 
ideas is to develop a student's instinct for abstraction. Professor 
line counters this claim by offering his own pedagogical philoso- 
Phy. Its chief article is that student interest can only be wakened by 
teachers who constantly emphasize that the primary use of mathe- 
Matics is “the solution of simple, genuine, and basic phy sical prob- 
€ms,” and who invariably present concepts “intuitively in physical 
Or geometric terms.” When abstraction enters, when the teacher 
Cannot demonstrate "applications," when mathematics that can be 
related to physical phenomena is replaced by “pointless mathe- 
matics, a manipulation of meaningless symbols,” then. (says this 
Critic) the mathematics classroom becomes a place which can ap- 
Peal only to an esoteric group.” 


ha might be guessed from the pu 
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d. What is more, he is a lively 
writer: noting that the “modernists” 


js a 

: re of the reform movement, he is 
skillful public debater, According to report he has often bested OP 
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are hain ia required in these fields is largely the old staple 
eade m a gebra through the theory of operators, or when he 
Sal his enemy with the assertion that for every ten people in the 
me working with applications of Boolean algebra, there are a 
th red thousand working in traditional fields. But, to repeat, al- 
ough there are qualifications to be entered on both sides, the 
major issues are in no real sense obscure to the trade. Most mathe- 
maticians have had enough experience with differences of this kind 
to recognize that the dispute is at bottom only another version of 
the old quarrel between the engineering and the scientific mind, be- 
tween "applied" and theoretical intellects. 
And by the same token, turned to the o 
Mathematician needs a sage to teach him eith 
of mathematics has been, historically, toward higher levels of ab- 
Straction, or that again and again this seeming movement away from 
eXperience paradoxically has led deeper into some portion of reality. 
rofessor Marshall H. Stone of the University of Chicago, a major 
American mathematical intelligence, undertook recently to state 
the strongest possible case for abstraction in his field, (The essay in 
question appeared in the May, 1961, issue of Liberal Education.) 
Opening his argument with the assertion that the twentieth cen- 
tury had in fact created a new mathematical world, he wrote that: 


bverse side, no practicing 
er that the advance 


++. while several important changes have taken place since 1900 in our 
Conception of mathematics - - + the one which truly involves a revolution 
îm ideas is the discovery that mathematics is entirely independent of the 
Physical world. . .. To put this a little more precisely, mathematics is 
now seen to have no necessary connection with the physical world beyond 
1€ vague and mystifying one implicit in the statement that thinking takes 
Place in the brain. . .. When we stop to compare the mathematics of 
today with mathematics as it was at the close of the nineteenth century, 
We may well be amazed to note how rapidly our mathematical E 
as grown in quantity and complexity, but we should also not hs ta 
observe how closely this development has been involved with an emphasis 
Upon abstraction and an increasing concern with the perception and anal- 
ysis of broad mathematical patterns. Indeed, upon closer ae pi 
See that this new orientation, made possible only by the divorce o xs i5 
matics from its applications, has been the true source of its tremendous 


Stowth during the present century- 


60 New Curricula 


«e and 
recent and interesting books, Mathematics in Western qut. 
Mathematics in the Physical World. What is more, he is a lean 
writer: noting that the “modernists” justify the teaching of Bo hing 
algebra on the ground that it is used by designers of switc me 
circuits, Professor Kline once observed: “The claim is qe 
correct, but it justifies teaching Boolean algebra to high e " 

gument that the Presidency 0 Y^ 
use it publicizes the game of E a 
re of the reform movement, he i 


is stool at his] 
computer, that whic in manufac 
familiar calculations of 
quality control, It is à 


te 1960 puta len th icality 

tica 
the new mathematics before an NS y case for the practi 
persuade their audience tot 


fessor Kline does have fac 
major areas of mathematica 
sound, light, radio, electri 


ite 


- Conference—cannot dU 
hink of Boole as plain brown bread. the 
t on his side when he claims that ics 
l applications remain those of mecha?! i 
city and the like, or when he obse!" 


The Math Wars 61 


that the mathematics required in these fields is largely the old staple 
d ires algebra. through the theory of operators, or when he 
his enemy with the assertion that for every ten people in the 

world working with applications of Boolean algebra, there are a 
hundred thousand working in traditional fields. But, to repeat, al- 
though there are qualifications to be entered on both sides, the 
major issues are in no real sense obscure to the trade. Most mathe- 
maticians have had enough experience with differences of this kind 
to recognize that the dispute is at bottom only another version of 
the old quarrel between the engineering and the scientific mind, be- 
tween "applied" and theoretical intellects. 
And by the same token, turned to the obverse side, no practicing 
mathematician needs a sage to teach him either that the advance 
of mathematics has been, historically, toward higher levels of ab- 
Straction, or that again and again this seeming movement away from 
experience paradoxically has led deeper into some portion of reality. 
rofessor Marshall H. Stone of the University of Chicago, a major 
merican mathematical intelligence, undertook recently to state 
the strongest possible case for abstraction in his field. (The essay in 
Question appeared in the May, 1961, issue of Liberal Education.) 
Opening his argument with the assertion that the twentieth cen- 
tury had in fact created a new mathematical world, he wrote that: 
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he Te and fluidity of a genuine although simple mathe- 
Corsini a. oam it would be a mistake to claim that the re- 
d es ematics teaching are engaged inona “more attempt 
telation pee s closer to an intuition of experience as process and 
signed b ather than as collected objects forever mainip to be as- 
thor eg someone's homework. But it is not extravagant to say 
feci a reader whose study of mathematics lies in the past, an 
Tes P with an S.M.S.G. text is an exhilarating experience—a re- 
uin € from ordinary containments into a glistening soundless spin- 
8 world where the mind knows paths in pathless air and sails by 
€ still diamond light of invention. 
, Does it follow from all this that Professor Kline's reservations 
stoed the modernists are senseless? Is the man simply to be under- 
of 7 as one who, nervous about altitudes, refuses to fly out of sight 
and? Certainly it can be said that Professor Kline’s insistence 
that S.M.S.G. has done nothing but introduce new topics into sec- 
ondary school mathematics is difficult to accept: the new topics 
ave plainly been used to illuminate structure, to demonstrate what 
€ old mathematics was and is about, to dramatize the unity and 
min, d of mathematical thought. And it can also be said that Pro- 
essor Kline's enthusiasm for "applications" sometimes leads him into 
istorical overstatement. Few people who have studied the back- 
Stound of Leibnitz’s philosophical and mathematical ideas would be 
entirely satisfied by Kline’s statement, in a catalogue of evidence 
roving that “the primary motivation for mathematics 1$ physical 
Science,” that “the calculus was motivated by celestial mechanics. 
ut even after these carping notes have been registered, and the 
Charm of the §,M.S.G. texts has been granted, it must be added that 
t least one of "Professor Kline's strictures is not easy to dismiss. b 
he reason, as might be guessed, is that even when taught by 
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9 pure mentality. It may or may not be true that his real service 
2. to face men of mind once again with the need to decide when, 
b ever, the great intellectual “revolutions” of this century should 

€ enacted in the curricula of schools and colleges. But his argu- 
ments do bring into focus a key problem of twentieth-century de- 
Mocracy: how to educate men for leadership without dividing 
Society into rigid classes of knowers and hewers. And for this they 
can be valued. 

But not—this is all-important-not to the point at which they 
assume parity with the labor of the “modernists” they attack. The 
S.M.S.G, projectors have not thought deeply on the problem of 
Selective education, Their original conception probably was a shade 
utopian in character: a vision of jdeal teachers and ideal students 
that could not correspond to American (or any other) facts. And 
they have not yet succeeded in describing, in fully comprehensible 
terms, their goals and the particular techniques they are employing 
in the hope of accomplishing them. But they have created instru- 
ments with the aid of which many thousands of Americans will 
come, early in life, to a sense of the light and grace of a world 


9nce nastily ~~ Pars. And beyond this, they have demon- 
stily bound in briars : yor publie ey est brilliantly 


Strated that academic can serv r 
Without mee the White House. The mathematical pro- 
Jectors chose not to isolate themselves in tight graduate school hives; 
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nought to the eyes and understandings of humbler C 
umbler students; they have not hesitated to accept AD eil 
that other professionals too often cynically delegate to p d in 
Tummers or third-rate academic minds. Even if they had taile 
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Be mentality. It may or may not be true that his real service 
if ace men of mind once again with the need to decide when, 
E: ES the great intellectual “revolutions” of this century should 
ape in the curricula of schools and colleges. But his argu- 
oe S do bring into focus a key problem of twentieth-century de- 
: cracy: how to educate men for leadership without dividing 
Ociety into rigid classes of knowers and hewers. And for this they 


can be valued. 


But not—this is all-important-not to the point at which they 
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utopian in character: a vision of ideal teachers and ideal students 
that could not correspond to American (or any other) facts. And 
they have not yet succeeded in describing, in fully comprehensible 
terms, their goals and the particular techniques they are employing 
m the hope of accomplishing them. But they have created instru- 
ments with the aid of which many thousands of Americans will 
come, early in life, to a sense of the light and grace of a world 
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In this paper, “curriculum revision” is intended to signify the €? 
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covered that children by the age of ten years or even less can master 
extremely subtle concepts, if those concepts are properly presented 
to them. Investigations over the past ten years have led one psy- 
chologist to propose that “any subject can be taught effectively in 
some intellectually honest form to any child at any stage of de- 
velopment.” Even if this statement is broadly qualified, it remains 
difficult to presume that the gulf between the professional practi- 


tioner and the general student is a necessary consequence of the 
student’s incapacity or unreadiness. If any charge of incapacity or 
unreadiness is to be laid, it must now be upon the professional 
scholar himself, who has been either incapable of presenting his 
discipline in an appropriate manner or unwilling to divert himself 
from his specialized activities to make the requisite effort. 

The arousal of fundamental interest in the content of elementary 
and secondary education is a development of profound significance. 
Curriculum revision has attracted the participation of professional 
scholars whose leadership made the recent massive efforts effective. 
The first such revision to be carried out as a major program on à na- 
tional scale was that of the Physical Science Study Committee, 
which began in 1956 and entered the American school system as a 
complete one-year physics course in 1960. Most later revisions have 
been patterned to some degree upon that carried out by the Com- 
mittee. Considerations set forth in this paper reflect the close as- 
sociation of its authors with the Physical Science Study Committee 
program, and consequently are likely to be drawn from the Com- 
mittee’s experience; they should be taken as applicable to the en- 
tire range of curriculum revision to the extent that they are gen- 
eral considerations arising out of general problems. 

At least four distinct components can be distinguished in a pro- 
gram of curriculum revision: (a) The process of determining the 
precise boundaries of the educational unit that will be treated; (b) 
the process of identifying the subject-matter which is to be dealt 
with within that educational unit; (c) the embodiment of that 
subject-matter in material form, as text, laboratory Or classroom 
materials, and other learning aids; and (d) the preparation of teach- 
ers in the new subject-matter and in the use of the materials. Of 


these four components, the first is likely to precede the rests the de- 
termination of subject-matter, its embodiment, and the preparation 
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then to Newtonian dynamics, electric forces and, finally, the atom. 
All this is told as a continued story, in which each chapter is firmly 
bound to its predecessor and leads to its successor. 

Considerations of this sort are common to all curricular revision. 
In every academic discipline, scholarship over the last century has 


reaped rewards so rich that even the most eminent scholars cannot 
hope to master their subjects in anything approaching their en- 
tirety. No student, during his 12 years prior to college, is going t° 
"Jearn" English literature; at best, he will become reasonably famil- 
iar with some small part of it, The task of the reviser is to see that 
what he learns is appropriate, and that through what he has 
learned he will be able to grasp the significance of the discipline 
as a whole. 
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aid in ¢ he anything which may be brought into the classroom to 

and f " learning process. In the first instance it is the textbook 

r the foreseeable future the printed text is likely to remain 


t É 
E M learning aid. But it is by no means the only learning aid. 
process medina: courses, the laboratory 1s central to the learning 
ment ls E: learning aids must necessarily include laboratory equip- 
experime oratory manuals and guides, and the carefully designed 
stimulat "y In almost all subjects the learning process can be 
of Perg by motion picture films, projected directly or by means 
pias ca Live television may also be expected to play an ever- 
substa ing part. Programmed self-instruction may in time contribute 
OE cir à Tape recorders are particularly significant in language 
às ing. Nor should the importance of secondary materials, such 

posters, slides, charts, and corridor displays be ignored. 

Two other learning aids might be singled out for attention here. 
; e first of these is collateral reading matter. The provision of such 
cading matter becomes almost an inescapable obligation of the 
E curriculum revision, arising both out of its mode of opera- 
ton and its purposes. The pr imination which takes place 
s organizing the course implies that gaps will be left. For some 
udents, these gaps may represent the very areas of the subject in 
which personal enthusiasms have been engendered, and it is only 


reasonable that the student be enabled to fill such gaps by his own 
] reading, prepared for the 


ocess of el 


efforts and on his own time Collatera 
Purpose, can help in this task. ; 
Another major learning aid is the examination. It is not always 
id, but it is in fact one of the most effec- 
its forms, is à 


angit of as a learning aid, 
r €. Programmed self-instruct 
— recognition that the process of 
a powerful learning tool. 
The production of any of these materials requ 


red self-examination 


ires the services of 
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Nun ro- 
technicians: the writer, editor, typesetter, and publisher; e PS 
ducer, director, cameraman, and film editor; the designer 2 walt 
facturer of laboratory equipment. It is in the linkage be 


S ue 3 ikely 
scholar and technician that the curriculum revision is most likely 
to fail. 


sist that it lie with him at al 
d publisher must serve ee 
» he must be prepared to a 3 
» his own director, his o 
- This is a commitment he mus 


binder. The 


iteria of film. 
be resolved, and it i; th 


o 
teacher to see that they are in every instance resolved in favor 
scholarship and pedagogy, 

This is by no means 


that the scene he 
that distorts the subject- 


athe 
n demands at all times, rat! 
uld not be made. 


: quy D 
unrelenting assumption of responsibility y 
the scholar and teacher must accompany the production of ev 


E ) ass" 
item of material if that material is to be worth having in the cla 
room. It will be a matter of e 


E an! 
Onstant concern, and it will denm: 
constant vigilance. 


; : the 
In the production of material, as in every other phase of 
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Progr: 
am, suc 
ces i i 
room, Mateo, and failure will only be established in the cla: 
must be tested in use, revised, tested once pe 
h gain, 


and continue in thi 

that they it i this fashion until there is good reason to beli 

major AmA hieving what they were designed to achieve. Evan, 

inspirations th m revision has its chamber of horrors that lios m 
s that failed when they were exposed to the sene o 


Such 

oc H 

casions, there is nothing to do b i 
g to o but try agam. 


T 
[pasti of "Teachers 
e st 
trouble ier nt who is exposed to a new curriculum will have little 
accept it ix it. If a course is presented to him as biology, he will 
ave accept Pp ela biology as unquestioningly as he would 
is ‘eth the course it replaced. 

e has be a is in a considerably different position. The teacher, 
amiliar with niany length of time in the school system, is already 
amiliar nb $ biology course; he has taught it for years, he is 
aced wit} it, and to him it is biology. To be 
and h a new course which fferent in spirit 

onet 
he school, is somew: 
cher will not understand it and will 
actical matter, the new course 
years by exactly such teach- 


in 
occupies ontent, and which n 
is also the same position in t 
Not be ae a that the tea 
e to teach it. Yet, as 8 PT 


Must b 
ers, S taught initially and for many 
pable part of 


the program 
er the major 


Thy 

h È the retraining of teachers becomes an inesca 
It must be built into 

long aft 

lis completed. 


accomplished more or less 


Orti 

10n of the pr 7 3 
preparation of materia 

racticing teachers 


Th 

e fi 

ttomatiog stage of this retraining is 
cally out of the necessity to associate P 


Wit 
th me : 
© program from the very outset. If the curriculum revision is 
s stages the advice and guidance 


e Tasas 
eiue it must have at all it s the: 
.Orkin s who are familiar with the exigencies of the classroom, 
Mtimat, § upon the day-to-day affairs of the curriculum revision, and 
ely familiar with the new materials as the develop, such 
f skill and compre- 


te, 
üc 

ers b A 
lensis ecome retrained to 4 high degree © 
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Admittedly, their numbers are small—at best a small fraction ae 
percent of the teaching force which must ultimately be reache fe 
Their value to the program, however, cannot be estimated by thei 


numbers, for this small corps of highly trained, highly skilled teachers 
becomes the nucleus around which a major teacher-training prO 
gram can be erected. In the Unit 


ed States, teacher training has cus- 

tomarily been carried on by the device of the six or eight week sum- 

mer institute, in which teachers are given an intensive course in the 

use of new materials and the rationale of the new course. The small 

cadre of trained teachers who emerge from the program itself are 
invaluable in helping direct the first of these summer institutes a” 
beginning the process of rapid proliferation of trained teachers 

As part of the general teacher-retraining program, the cur 


riculum revision should accompany all its material with a copious 
and encompassing teacher's 


Committee, this guide, 
from the outset item, and handled as carefully as ye 
3 r£ 

" X^ 
5 eacher could extract all pertinent info 
mation concerning the learn; cues - etin: of th 
s the course to the da -to-day detail ? 
classroom procedures, Jt has become the issn vade mecum 
The problem of the initi 


s ee 
i i . itutions of higher educ 
tion from which the Seat majority of teachers EE m for dr 
: ave been resistant to kel 
9 major program has been devised t 9 
PProach toward curriculum in teach? 
© approach to the problem in the oW 

in thi " fa 
rect attack upon this proble S paper. In the absence 0 pe 


™, however much is likely to Jti 
ce of new e 
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Ms, ani sami 

wai d ias examined scrupulously in the light of those tests, there 
assurance that the revision is achieving any one of its im- 


portant 
£ goals. The entire program must be looked upon as an exper- 
ogram have withstood the 


im 
we an cie solutions to any given pr 
Will be Bi they must be looked upon as hypotheses. In the end, it 
of those h ents and teachers who must decide upon the soundness 

The ypotheses. 

ility As gai of a feedback loop 
must be he part of the formal school system. Classrooms and teachers 
an PRIME. ade available within the system. At times, the structure of 
ake nation system must be Joosened to assure that students who 
Part in the experiment will not be penalized in their academic 


Progr 

e ; : d ; 
gress. Since the introduction of a new course is a most arduous 
em must cooperate by relieving 


tas 

sn Eb teacher, the school syst ite b 
Provid cher of some proportion © his normal duties in order to 

Th a extra time for this new one. 
OF its i regard, the United States benefits from the benign anarchy 
almost ucational system. With some 36,000 school districts, and an 
i complete absence of any central direction, it becomes pos- 
ry on almost any kind of educational 
hool supervisor or 


Sible ; 
le in the United States to car 
tain to be a sc 
sist. In countries with a more 
ly blocked by 


Exper 
lei nent—somewhere there is cer 
tigid 1 who will undertake to 25 : 
refusa] ucational structure, reform can be effective oa: 
e ini of conservative educational administrators to cooperate in 
mitial steps of curriculum revision. 
© have dealt so far primarily with the mechanisms of rue 
in t lon. These mechanisms. like all mechanisms, are p E y 
“rms of the persons who are associated with them. zi qu " 
a curriculum revision is a reflection of the quality of those w o 
g of value. 


Carry ; 
a out; the mechanisms in oduce no 
ust be recognized from the 


tevis; 

1s p j 

lon is one of the most difficult o 
an embark. 


Scho] 
Make 4 or the research scientist C A ae 
an matter clear to the student, 2° mus 
de Where the subject-matter goes back to fundamentals, pom 
™Mously difficult. It is only when the scholar begins E P $ 
onii for the ten - twelve year old that he begins to realize 10 
ch he is accustomed to take for granted within his © 


presupposes a certain flexi- 


Tevis 


f all the tasks upon 
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and how little of his basic material he has ever subjected to scholarly 
scrutiny, 
Simply because it is d 


ifficult, it requires not only scholarship and 
skill, but the highest de 


Sree of scholarship and skill. Successful cur- 
riculum revisions have been those in which the most eminent men 
and women have been willing to suspend their own careers over à 
long period of time to apply themselves to problems of curriculum 
revision. Unsuccessful revisions have been those in which this as- 
sociation has been denied or has been limited. k 

The involvement of able men and women must be direct, and it 
must continue through the life of the program. Those qualifications 
which enable a scholar to make sound decisions on the selection O 
Subject matter are exactly the qualifications required of the man 
Who is to write the text, evaluate the feedback, make the necessary 
revisions, and, in general, see the program through to completion: 


Tf these obligations are to be delegated, they must be delegated to 
peers. 


It must be apparent that curriculum revision is a time-consuming 
Process. The history of th 


€ Physical Science Study Committee may 
be instructive in this regard, 

The program began to take sh; i September 
SON hen, © shape early in 1956, and by ep! 


f 
the following year, drafts A 
ting. In the summer of 195 8toups who had attended the Er 
mee " T O ; aN eight. mple 
w daft of one-fourth Ge a au igit-week workshop comp 
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Committee to establish 
studio 1958, a motion pi 
@ , 2 cture 
Was put into operation. During tl i 
p ; g the summer, another eight- 
five summer institutes 


ained so 
d some three hundred teachers in the use of materials. 
inued, two hundred and fifty 


Scho 
Ols e = 
rooms, oe with the new ma 
Ee Dis chers, and students were car 
ess. The work of producing new ma 


accor, d 
an x 

ce with feedback continued. Further, su 
1959, and during the academic 


Were 
Years iuis mtag the summer 0 

59-1960 the materials Were used experimentally in five hun- 

ce during the summer of 1960, 


mmer institutes 


red 
d Peg Final editing took pla 
hannels e fall of 1960 the course entered ordinary commercial 
many films 


no means complete: 
f the laboratory were still con- 


fall of 1960 can be established as 
ental and became 


ema; 
~ ined 
to be made and portions O 


Sidey, 

ed i 

the dons Pide quate, However, the 
àn Bonn which the revision ceased to be experim i 
ex ished course. The period of preparation of materials and 


eri f j 
Dea. tation can thus be set at something over 
ome eight hundred schools and perhaps one 

is worth remarking th 


ers 
We 3 
Ousand directly involved. It 
ndar teachers constitu f the to 
Y school physics teac he United States- 
addi not t etn chided ffort terminate us = 
back s to the materials which remai ted, the teed- 
on, 


A EM OA in operati A a 

ext 4, ceable future. The date is already approac 

a re. 

Y = associated materials should be revised, and for that purpose 

Boing r ba ck loop is essential. It is probable that 

vll im vision of a portion of the 

T s ps the necessity for renewed eX : 
e p 962— "ons directly CODDec ed wit 

pes Spe germ materials 3n secondary 

* f the peak that 


imately 20 pe" 


tal pool of 


hers in t 


ols : 
Was re to run at appro* 
[o ,, 2i [058-1959 
€ extent, this can 5€ 
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y other programs. In addition, it can 
r disciplines, and particularly those 
the humanities, will prove far more 
ill require even more extensive experimen 
other natural sciences, call 
s should be made about cost. The Physica 
most succeeding programs have ron 
must make serious demands upon the timg 
se time is extremely valuable both to them 
selves and to society, and that payment should be made for services 
is traditionally badly paid, and those e 
m revision are still badly paid in compat 


e 
4 re has been, however, an attempt to eleva 
the rate of payment, ang there has been a stubborn refusal to enlis 


i e 
argain rate. PNIS 1 for th 
country." 8 s on the plea that it is good 


The cost of the revisi i í s ap 
proximately six sr ion during the period 1956-1961 wa 


nce Study Committee ^ 
continue at this level indefinitely ;p y Per annum, and are likely al 

emitely if the course is to be maintained ? 
ty. Approximately one-third of this sum ? 


A e 
are intimate] connected to the cours 
but not central to it: prepar y r 


; ration of special materials for advance 
placement courses in Physics, Cooperative activities with forei 
countries, and so forth. Here again, this may be taken. for the ^ 
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ment at least, to represent a fair approximation of what other revision 
programs may expect. 

These costs should be measured against the total cost of the edu- 
cational system, which in the United States runs at a level of $24 
billion per annum. Total revision of the curriculum, on the Physical 
Science Study Committee scale, carried on over a period of years, 
could be carried at an annual cost of a small fraction of 1 percent of 
the educational budget. 


6 


CHEM Study —An Approach to 
Chemistry Based on Experiments 


J. A. CAMPBELL - DIRECTOR, CHEM STUDY, CLAREMONT, 
CALIFORNIA 


The Chemical Education Material Study, in the years betwee? 
1960 and 1963, produced a course in chemistry. There now exist à 
text, a laboratory manual, a Teacher’s Guide, a set of motion pic- 
upplementary equipment, and a set o 
grated with one another and represent 
ore than 500 chemistry teachers, profes- 
Sors, and researchers, Noy should the role of the 60,000 students 
ng the first three years be neglected. Theirs 
ntribution to the finished product. 

Y did not intend originally, nor has it suc- 
ce the definitive course in chemistry. There 


ch chemistry, and, even within those schools 
using the CHEM Stud K sala 


approaches to the course as there are teachers teaching. What, then; 
did it try to do and what 


encompassable view of the subject for either the terminal student 
or for the student who is going on for further study in science E 
indeed, in chemistry. Many outlines, Sequences, and emphases rm 
suggested from which it was obvious a selection had to be ma B 
But there was general agreement on at least two points. A ry 
course in chemistry should be based on an excellent set of laborato 


82 
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pecans And a first course in chemistry should emphasize the 
portance and limitations of concepts in correlating chemical facts 
and in comprehending with minimum effort the wide scope of the 
subject. 

The accomplishment of these aims clearly required more than 
the preparation of a text and a separate laboratory manual, so that 
it was early decided closely to integrate these two features of the 
course. It is not surprising that this decision has resulted in a set of 
laboratory experiments which are normally performed prior to the 
student’s studying each particular subject in the text and that the 
experiments are then referred to in the text and the experimental 
results discussed therein. It proved impossible, however, to invent 
experiments which would cover all of the important fields of chem- 
istry but which a student could do in a typical high school labora- 
tory. As a result, a series of motion pictures were developed to give 
Students direct experimental evidence for and conceptual insight 
into areas not normally accessible to the classroom teacher or to 
the student in his high school laboratory. 

'The many innovations resulting from the laboratory and con- 
ceptual emphases place a great deal of pressure on the teacher's 
time for the first year or two that he gives the course, plus introduc- 
ing ideas not normally treated in the first course in chemistry. As a 
result, considerable effort was spent in producing a Teacher's Guide 
intended to provide on short notice ready answers to most of the 
problems which would arise as a teacher went through the course 


for the first few times. A series of tests was also produced to allow a 
teacher to compare the performance of his students with those of 
ples of the kinds of questions 


other schools and to provide exa 

which a student might be expected to handle. All of these aspects 
of the course are closely integrated and cannot actually be dealt 
With separately, but let us concentrate upon them one at a time in 


Spite of that fact. ‘ ; 
Laboratory experiments are so basic to an understanding of sci- 


ence that the Study decided to forego the week or two of typical 
introduction to chemistry and place the student immediately in the 
laboratory. As a result, over half the time during the first two weeks 
of school is spent performing experiments. A whole series of experi- 
ments based on the candle gives cach student a personal introduc- 
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tion to many of the main conceptual ideas of chemistry in terms of 
a system which is safe, easy to study, and capable of direct comp 
hension by a beginning student. 

The candle es Ede by requesting the student to make as = 
a number of observations as he can on a candle. He is then — 
to go home after the first day of school and make such AM 
observations as he cares to. Then the second day he brings d 
of observations and compares them with a list made by a pro iet 
sional chemist. Students are pleased when they have made eer 
tions not on the longer list, but they are impressed by the fact t 
their dozen or so observations could have been extended, had wd 
been good observers, to a much longer list such as the more E 
fifty made bya professional chemist. They are also impressed sae ss 
the possibility of making quantitative measurements and the € 
sity of differentiating between observations and interpretations. ins 
series of candle experiments proceeds through a study of the th 
mal behaviors of pure solids when melted. The heat of combustio : 
and heat of melting of candlewax are then compared in a quantita 


A . " f he 
tive fashion and the chemica] reactions which go on during tl 
combustion process are studied. 


Class discussion of the c 
the importance of careful 
on the importance of en 
and the nature of che 


izes 
andle experiments not only empan i 
l observation and interpretation, but nace cat 
ergy effects, the question of rates of reacti 


s 3 irect 
mical reactions, thus introducing, on a ot 
experimental basis, some of the relationships between the solic, 


liquid, and gaseous states, and between the reactants and products 
of a chemical reaction, d 
The next six laboratory experiments are mainly quantitative ye 
lead to a full investigation of the mole concept, of Avogadro's pri " 
ciple, of the behavior of gases, and of simple solutions. di 
followed by a third set of experiments—thirteen in number-w a 
investigate chemical reactions Starting with a study of the ence = 
by which one knows a reaction has occurred, going through d en 
vestigation of the energetics of reactions, chemical equilibria, q ve 
titative titrations, oxidation-reduction, electrochemical cells, : s 
lonic reactions. The fourth section of the laboratory experimen d is 
based on atomic structure and the nature of chemical bonds, D dis- 
followed by a ffth section in which the chemical principle 
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covered and discussed in the first parts of the course are applied to 
various areas of descriptive chemistry. There are fifteen experiments 
in this last section which range from the preparation of organic and 
inorganic compounds to a systematic study of the chemistry of an 
element and its compounds, through qualitative analysis (where the 
student is encouraged to develop a brief scheme of his own) in- 
cluding a separation process involving ion exchange resins. 

The total of forty-four experiments is more than enough for an 


allows the teacher considerable leeway in selecting 


average class and 
of students best, or 


those experiments which will fit a particular set 
even in allowing various students in the class to perform different 


experiments or different variations of the same experiment. Most of 
the experiments are quantitative and an early discussion of the 
nature of experimental error allows the student to become familiar 
with the nature of error and to evaluate his own results in terms of 
the experimental error. The combination of quantitative measure- 
ments plus an understanding of simple error treatment allows the 
student to have real confidence and pride in his results when they 
do, as is most common, lie within the range of experimental errors. 

Since it is typical for each student to do an experiment only once, 
generalizations by individual students would have a very poor basis 
even though experimental errors were understood. As a result, 
teachers are encouraged to pool the class results by having each 
student post his results on a single chart available to all. Examina- 
tion of this chart quickly shows enough experimental evidence to 
serve as a valid basis for reaching generalizations concerning the 
experiment. Typically, two-thirds of the class will be within experi- 


mental error so that a rather firm foundation for the conceptual 
erience shows that a large 


generalizations can be provided. Exp a 
amount of the error which appears to be outside of experimental 
error appears in the calculations rather than in the measurements 
themselves. Students are encouraged to search for such calculation 


errors once class results are posted. . 

The experiments are chosen to build upon one another in many 
ways. For example, in an early experiment a copper wire is m- 
troduced into a silver nitrate solution. Metallic silver is prepared. 
This metallic silver is then converted into silver chloride in a later 


experiment, and the formula of the silver chloride determined. In a 
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still later experiment the silver chloride is dissolved and ein de 
reclaiming the metallic silver. Not only does this allow efficient a 
of materials, but it encourages the student to integrate the te 
ments and to see that the chemistry in one case can be cue 
related to the chemistry in another. Even using triple-beam Bin 
rather than analytical balances, students are able to obtain y à 
such sequential experiments which show that the number of mo 
of silver is constant. Ww. 
The experiments are sequential in a further way as well, in j 
the directions become less explicit as the course goes on. For E 
ple, no data tables are provided the student after the first few expe 
iments and the directions, except as they are required for safety e 
relatively efficient use of time, become less and less detailed so tha 
the student is put more and more on his own initiative. t 
One of the roles of the laboratory is, therefore, to put the studeni 
into a situation where he is asking questions to which he does no 
know the answers but is given equipment and directions wis 
allow him in the short time available to collect sufficient data tha 
he can, in many cases, discover the answers for himself. When M 
discoveries are Supplemented by class discussion, the role of a 
experiment in scientific Progress becomes a real contribution to t 
chemistry class, 
Just as the laboratory Provides situations in which the student ca” 


make his own discoveries, so the text provides a guide for the ies 
pretation of these di : d fo 


ain 
Yet the fuller treatment of experiments which provide the E a 
body of proof of the existence of atoms and molecules is postP 
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until past the midway point in the course, since so many of th 

latter experiments are not directly accessible to the student bet 
rather involve ideas and techniques which require E i 
background for their comprehension. For example, the behavior of 
gases is interpreted early in the course in terms of atomic and 
molecular collisions, but the use of x-ray diffraction and other forms 
of spectroscopy in revealing atomic and molecular structure is post- 
poned. Similarly, the early discussions of such topics as structure 
are based upon experiments which the student can indeed perform 
himself. Once he is familiar with the experimental method and its 
limitations, fewer problems arise in introducing the student to the 
more advanced and remote experiments which he cannot perform 
himself. Likewise the importance of electrical forces in chemical 
bonding and the tendency of atoms to acquire “the inert gas number 
of electrons” is presented early, whereas the more detailed interpre- 
tation in terms of ionization energy and atomic orbitals comes much 


later in the course. 


The general organization of the text is, then, into three portions— 


an introductory portion where, building upon the laboratory experi- 
the basic ideas which will be used 


ments, the student discovers 
include the ideas of atomic-molecular 


throughout the course. These i 
theory, chemical reactions, the gas phase and kinetic theory, con- 


densed phases, and atomic structure and the periodic table. The 
second section of the text then intensively discusses these major 
ideas under the general headings of energy, rates, equilibrium (with 
examples from chemical reactions, solubility, acids and bases, oxida- 
tion-reduction), chemical calculations, atomic theory and structure, 
molecular structure and bonding. The third section of the book con- 
sists of a set of seven chapters which deal intensively with the 
principles discussed in the first portions of the course, using many 
applications to the chemistry of typical elements and their com- 
pounds, It is intended that all students finish the first two sections of 
the course and the first chapter in this last section, plus two or three 
of the remaining chapters at the option of the teacher. We recognize 
that with the time pressure existing in many high schools it is im- 
Possible for a class thoroughly to discuss all the material in the 
CHEM Study book. It is also true that teachers and localities vary 
in the type of material they wish to emphasize. Thus the CHEM 
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Study materials are deliberately written so that the teacher may 
exercise considerable option during the last month or so of the course 
as to the material which he feels would be of greatest use in his own 
classroom. 

The double emphasis in both the laboratory and class on accumu- 
lation of experimental evidence followed by generalization in terms 
of concepts which describe a great many systems appears to have 
been both attractive and understandable to a great majority of the 
teachers and students who have had experience with the CHEM 
Study course to date. 

A chemist is a person who makes experimental observations and 
then interprets them in terms of atoms and molecules and their 
behavior. The CHEM Study course is planned to allow even first- 
year students to utilize the same approach and conceptual treatment: 

However, in some areas it is impossible for a first-year student 
successfully to experiment because of cost, safety, time, or siZ@ 
limitations. And there are many concepts which are difficult to 
describe on the Printed page or with typical classroom facilities: 
These are the areas for which the CHEM Study films are designed 


The films are typically twenty minutes long so that they may be 
shown easily in a clas 


ncepts using animation technique? 
of experimental evidence combine 
i interpretation, and some show an outstanding 
chemist at work in his research lab, All are intended to do thing’ 
which the classroom teacher would like to do but which he fins 
impossible with his normal equipment, 

In the film on Chemica] Families, foy example, samples of some 
seventy elements are shown, A study of the luster, electrical c0% 
ductivity, and ductility of these elements followed by examinatio# 
of their chemical reactions, leads to the discovery of the inert en 
family followed by the discovery of the halogen and then the aem 
metal family. Chemical reactions, as for example between the wr 
metals and chlorine, are shown in extreme close-up so that the p 
dent can see in great detail the nature of the reaction betwee? is 
metallic surface and the gaseous chlorine, The chemical similar? 
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an differences observed then. lead to the concept of chemical 
amilies which in turn is the basis of the periodic table. In the 
way the film Gases and How They Combine provides a firm T 
mental basis for Avogadros Law through a study of comb 
volumes. Similarly, the film on Ionization Energy shows how the 
quantity is determined experimentally for sodium and for the inert 
gases and then correlates ionization energy with chemical behavior. 
The CHEM Study has produced a course in the sense of a text, 
laboratory manual and films, but it cannot produce teachers. The 
however, worked with hundreds of teachers to make their 
indispensable role as effective as possible. An important result of all 
this is a Teacher's Guide which has been received with considerable 
enthusiasm by those using the course. Let me quote from its Preface: 


The theme of the guide is support: The support is of a practical, detailed 
nature for day to day use plus background support to help in preparation 
and in giving a deeper understanding to your talented pupils. In address- 

f a varied audience with its dual purpose, an important first deci- 
sion is the level and intensity of approach. We adopted the plan of 
defining our audience as a lone teacher (isolated from other chemistry 
teachers) with somewhat less than ideal training, teaching in a poorly 


equipped school. We realize the majority of readers will not have all these 
atively easy for them to skip what is not needed. It 


problems but it is rel 
is quite difficult for the teacher in the situation described to supply some- 


thing we omit. 

For each chapter of the text, the Teachers Guide provides sec- 
tions on (a) intent and approach, (b) outline, (c) new concepts, (d) 
schedule and related material, (e) development, (£) supplementary 
material, (g) background discussion and (h) answers to exercises and 
problems. For example, under section (h), each problem, no matter 
how simple, is worked out completely rather than merely having a 
numerical answer provided. The material of item (g) provides es- 
sentially an advanced text for the teacher, providing background 
material which would not normally be covered in class, but which 
allows the teacher to feel comfortable with the material presented 
at the student's level in the text. Each section (e) presents a thorough 
discussion of a portion of the text raising questions and discussing 
how they may be handled, giving additional examples and suggest- 
ing emphases and what to skip if time is pressing. Each laboratory 


Study has, 


ing suci 
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experiment has a full discussion in this section. The evidence 1s 
strong that a teacher with a reasonable chemical background can 
give a most satisfactory version of the CHEM Study course using the 
"Teacher's Guide as his main source of support. It should be empha- 
sized, however, that attendance at a summer institute is highly 
desirable since, among other things, it allows the teacher to become 
completely familiar with the full course, to perform the experiments, 
and to plan his program for a whole year with knowledge of what 
the sequence and relative emphases are. f 

CHEM Study has also designed, and aided in the production 0% 
certain equipment, wall charts, programmed materials on the use o 
the slide rule and exponential notation, and a complete set of exam 
inations to cover the whole course. These were rigorously teste 
during the experimental program, and are now available comme? 
cially to schools wishing to use them. 

Considerable effort was spent in exploring ways of carrying out 4 
large-scale testing program such as was required during the exper- 
mental period. No other way than the use of objective questions wit 
multiple choice answers was found. But certain variations fro™ 
standard practice did seem to give results more consonant with the 
general emphasis of CHEM Study. For one thing, all of the exam" 
nations are of the open book type. The student is not only encou” 
aged to use his textbook as a reference source; in certain question’ 
he is required to refer to it in order to seck data or informatio? 
necessary for the solution of the problem. This technique, plus me 
general emphasis of the course, seems to have discouraged pure rote 
memory, while not keeping the students from acquiring and filing 
Ht their memory a great deal of chemical information. In many 
questions, there are a sequence of items all related to one single © 
of experiments. This allows the student to spend a considera : 
amount of time considering the ramifications of one set of a 
rather than grasshoppering” from one unrelated item to another ^ 
is somewhat more common on objective examinations. Perhap*: 
this way, some of the advantages of the essay-type test have we 
infused into the multiple choice possibilities. Tests typically cons! i 
of twenty-five or thirty items to be covered in 40 to 50 minutes: 
national average is normally from 55 to 60 percent, the figure 
which CHEM Study was aiming when the tests were written. 
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Reaction to CHEM Study materials has follow i 

) ed a fairl ist- 
ent pattern since the first trials. Initially, almost all dpi dogs 
pate that the material is much too difficult for high school deste 
This is followed by a desire on the part of the teacher to try ihe 


material either with a typical group of students or with a group of 
better students. The third reaction is perhaps the one patently 


interested teachers would be most impressed by. It is that the teach- 
ers must work harder the first year they teach CHEM Study mate- 
ked in their professional careers. Set- 


rials than they have ever wor 
ting up the new laboratories, becoming comfortable with the new 
approach to chemistry, basing discussions on laboratory experiments 


performed by the students rather than words read in the book or 
delivered in class, and allowing for the freedom of approach and ex- 
ploration of ideas encouraged by CHEM Study, is a time-consuming 
task. This time demand begins to taper off during the second year, 
and by the third year seems to have achieved a level which is more 
comparable with what is usually experienced in the way of amount 
of work in the more traditional approaches to chemistry. 

The final reaction of the teacher, after having taught the course 
ore, has of course been of great interest to CHEM 
Study, Thus far, less than 1 percent of the teachers have dropped 
their use of the material. The general reaction appears to be that 
the material is indeed demanding of the student, but not over- 
demanding; that some students do have difficulty with the course, 
but perhaps no more difficulty than they would have had with a 
different approach; that a larger than normal number of students 
become interested in the laboratory program; and that a surprising 
number of supposedly less able students seem to do well in the 
course. There is evidence, indeed, of a relatively poor correlation 
between commonly used measures of ability and performance in 
the CHEM Study course. The existence of this phenomenon cannot 
be definitely stated as yet, nor can real reasons for its existence, if 
true, be proven. But comparisons between standard aptitude meas- 

the course do seem to show a rather 


urements and performance in 
low correlation coefficient as has been discussed in the CHEM Study 


for a year or m 


newsletters. 
It may be that some of the enthusiasm for these new materials is 
based on the Hawthorne experimental effect. If this is true, I can 
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only encourage all educational experimenters to take advantage of 
the effect, because it certainly seems to produce worthwhile results 
in the schools. But this effect can hardly account for all reactions. 
The teachers seem to find the approach fresh, but related to their 
past experience; demanding of student and teacher, but not impos- 
sible; not condescending to the student, but written in language 
directed at him; not concerned with definitions and experiments 
which the student cannot see, but based on direct observation of 
chemical experiments in the laboratory. 

Most of the teachers who have undertaken the course so far, are 
probably among the abler group in the United States. However, they 
vary enormously in background. A few have Doctor’s degrees i? 
chemistry, some have Master’s degrees, and more have gone to a 


special institute for six to eight weeks spent studying CHEM Study 
materials. 


However, over half the teachers 


: " t 
using the materials have n9 
been to such a s 


pecial institute, and do not have advanced degree 
They have, rather, undertaken to teach the course using the Teach- 
er's Guide as their main source of information concerning it. It M. 
with some trepidation that the Study took such a large experiment? 
approach toward the type of backgrounds required to handle un 
Course. Information received so far, however, indicates that Ve'Y 


few of the teachers er 
: Who are teachi rse without a sum 
institute, feel that t ching the course withou 


hey made a mistake i ing this effort 

e in undertaking this 
ees all of them feel that it would have been desirable to bav? 
i an institute to allow them to spend the summer looking over t 
w^ course, making plans, and becoming thoroughly acquainte 
with it. However, th 


t = : d e for the 
4 : st unanimous in their praise for ^. 
Teachers Guide, and the fe 


as a background, assuming t 
petence in chemistry befor 
being written only half wa 
the final results of this stu 
prognosis was favorable. 


wor 0 
It was not originally, and is not now, the plan of CHEM study pa 


produce the definitive course in chemistry, nor to espouse its ma 
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rials as the perfect way to present the subject. It is, rather, our hope 
that by trying new approaches which could not be attempted under 
other conditions, we have shown that real laboratory experimenta- 
tion has a place at the high school level, that the use of concepts 
based on these experiments allows a more mature comprehension of 
the subject, and that a program which builds and grows upon itself 
has many advantages over a highly flexible arrangement in which 
the order of treatment of the subject is immaterial. 

It is our hope that other authors will be encouraged to undertake 
the writing and preparation of courses based on the same general 
ideas, that their materials too may be widely tested in the schools, 
and that the progress of American education may be further en- 
riched by a continual use of varied approaches. 

These new curricular materials have probably been given a more 
severe test than any produced before. They have probably received 
more careful thought, by more competent teachers and chemists, 
than any material before. They have been revised on the basis of 
more student and teacher criticism than has probably ever been 
achieved before. What merits they have are based on the contribu- 
tions of tens of thousands of individuals. It is the hope of the CHEM 
Study staff, now based at the Lawrence Hall of Science, University 
of California, Berkeley, that an ever increasing number of students 
and teachers will continue to find these an exciting introduction to 
chemistry, and a firm basis; either for further study of science, or for 
an understanding of the fundamental roles of scientists and scientific 


methods in an expanding society. 
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Renascent Biology: 


A Report on the AIBS Biological Sciences 
Curriculum Study 


BENTLEY GLASS - JOHNS HOPKINS UNIVERSITY 


MEN 

The American Institute of Biological Sciences is an wart 6a à 

forty-seven professional societies with an aggregate i of the 

eighty-four thousand, During my term of office as presic eC study 
American Institute of Biological Sciences, a committee 


io Educa” 
educational problems was established. The members of this E 
tion Committee, ch 


about the insufficient sy 


ols: 
£y teaching in the secondary vt 
For it is in the high schools that most students make m an 
acquaintance with science and its methods of exploring — f oc 
discerning truth. At this leve] most students make a esee 
cupation; far more future citizens are enrolled in pce exp’ 
courses than ever attend college. Finally, much of the difficu y p? 
Reprinted from “Renascent Biology: A Report on the AIBS Bio 


A spring 
Sciences Curriculum Study,” by Bentley Glass, The School Review, 
1962. Copyright 1962 by the University of Chicago. 
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rienced at the more advanced levels in interesting students in biol- 
ogy derives from the failure of high-school biology-teaching to 
awaken interest commensurate with the importance of this subject 
or from the quenching of that interest and curiosity in the nature of 
living things which is nearly universal at younger ages. I was asked 
to serve as chairman of a Biological Sciences Curriculum Study, to 


be established in the light of these needs. 


stantial financial support from the National 
e Biological Sciences Curriculum Study has 
since its initiation early in 1959. Under its 
fessional staff was assembled at 
e University of 


Having secured sub 
Science Foundation, th 
moved forward rapidly 
director, Arnold B. Grobman, a pro 
the headquarters of the study, on the campus of th 
Colorado in Boulder. A Steering Committee of some thirty persons 


was formed so as to include not only college and university biolo- 
gists known widely for their researches as well as their interest in 
educational problems, but also high-school teachers of biology, 
writers of textbooks and teachers’ handbooks, and high-school ad- 
ministrators. This Steering Committee met several times during 1959 
and early 1960, and formulated a general plan of procedure. The 
members discussed various ways of attacking the problem posed by 
the antiquated biology curriculum in the secondary schools and 
considered what means might be used to thread the great biological 
themes and concepts through the entire fabric of whatever materials 
might be prepared for students to use. 

There was general agreement on several major issues: 

(a) The biological sciences are now advancing so rapidly that 
with every ten to fifteen years there is a doubling of our significant 
knowledge. This fact makes imperative a frequent reappraisal and 
wholesale revision of existing curriculums. It also makes it increas- 
ingly difficult to cover in any satisfactory way all that is significant 
and all that a general citizen should know about these sciences. The 
biology actually being taught in the schools today is twenty years 
behind the advancing front of science, and in important respects is 
a full century in arrears. We were unanimous in our resolve that no 
opposition on the part of well-meaning but uninformed persons and 
groups would prevent an appropriate scientific treatment of such 
supposedly controversial biological subjects as organic evolution, 
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the nature of individual and racial differences, sex and i ce ea 
in the human species, and the problems of population growth anc 
control, P 
(b) Even worse than the failure to teach up-to-date biology is 
the prevalent sin of teaching the life sciences (as well as all others) 
as essentially a body of information established as true, toget 
with concepts and laws of nature assumed to be unchangeable, 
irrevocable, and prescriptive. That our knowledge in real fact con- 
sists of limited observations, that our supposed laws are but sum- 
mations of experience, and that as it develops science is continually 
adding new observations and consequently modifying or even Ye 
placing its one-time “laws,” or that change in existing conceptions 
of what is true must be expected, are principles honored in the 
breach. Science is consequently presented to students as if the 
knowledge of nature were static and crystallized, or was rapidly 
becoming so. The conception of science as a body of methods © 
inquiry by means of accurate and confirmable observations, quanti 
tative and mathematical analysis, and controlled experimentation 2 
given lip service but fails to enter into the current experience of 
student of biology at the secondary-school level. So-called laboratory 
work, in particular, has become a travesty of genuine science, having 
degenerated for the most part into mnemonic exercises that stress 


only the names of structures and processes and textbook definitions 
and explanations. 


(c) The life sciences are so dive 


> in point of view and i” 
methodology, rse, both in point of v 


that there is no single best way to organize a big" 
school course in biology, In point of view, there is a vast distinction 
between the analytical, physico-chemical approach of a biochemis 
or biophysicist and the organismal approach of the student of be 
havior and the supra-organismal view of the ecologist who deals 
with communities and ecosystems. Even within a single field, such 
as genetics, there is an extraordinary difference between the poi? 
of view of the geneticist who undertakes to explore the chemio 
basis of heredity and the geneticist who is concerned with the effec 
of evolutionary processes on the genetic composition of population’: 
In consequence, it is valid and necessary to explore a variety 


approaches and types of organization of the subject matter to 
taught. 
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(d) Whatever approach and whatever type of organization is 
used, the essential character of scientific activity and the great bio- 
logical themes must permeate the treatment. This principle means 
that, on the one hand, the nature of science as an increasingly im- 
portant aspect of human history—including the development of sci- 
ence through the correction of past errors, discovery of new evidence 
and synthesis of new concepts—is to be stressed. The principle means, 
on the other hand, that the biological themes of the interdependence 
of structure and function, regulation and homeostasis, the genetic 
continuity of life, its evolution, the diversity of type together with 
unity of pattern, the biological roots of behavior, and the relation 
of organism to environment ‘must be treated at all levels of organiza- 
tion, from the molecular level to the ecosystem, and at all stages of 
process, from the chemical reaction through the growth and devel- 
opment of the individual to the ultimate evolutionary changes with 
time. To do this is most difficult and has never really been attempted. 
But to achieve it is fundamental to a modern view of the life sci- 
ences. 

(e) As George Sarton, our greatest historian of science, has said, 
“Tt is not at all necessary that the average man should be acquainted 
with the latest theory of the universe or the newest hormone, but it 
is very necessary that he should understand as clearly as possible 
the purpose and the methods of science. This is the business of our 
schools, not simply of the colleges but of all the schools from the 
kindergarten up.” 

A rapidly changing society whose ways of life are continually 
disrupted and transformed by the advances of science and scientific 
technologies, and a democracy in which ultimate policy depends 
upon the enlightenment of the average citizen, must provide for the 

eneral citizen an education that makes possible adjustment to 
changing conditions, as well as some degree of foresight-an edu- 
cation that provides an understanding of the very nature of the 
scientific process that makes inevitable the gravest decisions. Is 
science friend or foe of mankind? We were agreed that the boy or 
girl in school cannot comprehend the nature of science by learning 
facts about nature. Instead, real participation in scientific inquiry, 
and as full a participation as possible, should be provided. Only by 
engaging in the steps of scientific inquiry may a student become 
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able to discern the true difference between sound experiment that 
provides evidence and complex instrumentation that offers a show 
—between evidence and authority, between science and magic. This 
conclusion called for a thorough and radical change in the character 
and emphasis of most current science teaching. 

(f) A sound biological understanding is the inalienable right of 
every child who, when adult, will need to cope with individual prob- 
lems of health and nutrition; with family problems of sex and repro" 
duction and parenthood; and with the citizen's problems of wise 
management of national resources, the biological hazards of nuclear 
agents in peace and in war, and governmental support of science as 
the primary source of national strength and well-being in the scien" 
tific era, Consequently it seemed that the placement of biology m 
the high-school curriculum ought to remain at a level where it will 
be studied by the great majority of students; that is, at the tenth- 
grade level as at present, rather than in a sequence following the 
study of physics and chemistry. Granting that modern biology C2?- 
not be taught without a considerable understanding of the physice 
cyan nevertheless felt that rather than postpone biology : 
d e Me of nigh school, when it would very probably E 
nd iem. dics : an 20 percent of all high-school studen i ot 
the science sesh Š als - thoroughgoing ppm un 
in E um at the junior high school level. Jf a so te 

dation in the basic concepts of physics and chemistr could 
provided in those earli ape s gea c rolas y tive 
Vr D arm ler years, biology could be taught in effec c 
$ at the tenth-grade level to almost all high-scho 
students. We therefore set as an obiecti ration of CO 
materials for all high-school i rir thg prepararon z future 
Cres er ci hoo 1 students, irrespective of their ^ " 
2 r their intention to go to college. This P 
mary goal would not prevent experimentation with biology cours? 


designed for selected groups, either at an earlier or a later period 0 
secondary education. 


urse 


The first major working committees to be established and t? de 


velop programs were a Committee for Innovation in Laborato 
Instruction, under Addison E. Lee of the University of Texas, an ja 
Committee on Course Content, under John A. Moore of Columb! 
University: The first of these two committees was to graPP MT 
particular with the problem of real student participation in scien 
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inquiry. The second committee was to start the task of organizin 
subject matter and laboratory programs in the light of all the ine 
going objectives. These two undertakings have proceeded in relative 
independence, the former developing the “Laboratory Block” rO- 
gram and the latter preparing several distinctive versions of ai ut 
matter and correlated laboratory exercises. J 
Discussion brought out the possibility that, in aiming both of these 
programs at the generality of high-school students, those students 


who are particularly able, gifted, and capable of highly original and 


individual work in biology might be neglected. A third working 


committee was therefore established, to prepare materials for the 
guidance and use of especially gifted children. This committee 
worked under the chairmanship of Paul Brandwein, whose past 
leadership in this field is well known. 

The Committee on the Gifted Student conceived the idea of 
soliciting from research biologists a variety of problems, still un- 
solved, that might be suitable for highly gifted students to use as 
subjects of individual research. The response was almost overwhelm- 
ing. Hundreds of research problems were received and screened. A 
special task force was assembled to edit these problems carefully 
and to prepare an initial volume of one hundred of these during the 
summer of 1960. This plan was carried out by a team working for 
several weeks at Boulder, and the result was a volume entitled 
Biological Investigations for Secondary School Students, which was 


issued early in 1961 (1). 
To start the major t 
materials embodying different 


ask of preparing several versions of course 
approaches to the life sciences, it was 
of a considerable number of high- 
d college and university specialists in dif- 
mer of 1960 sixty-nine writers—together 
d clerical personnel-were 
assembled in Boulder for seven weeks. The writers, according to 
their main interests, were grouped into teams to work on three ver- 
sions—known as Yellow, Blue, and Green—to emphasize respectively 
the genetic and developmental, the biochemical and physiological, 
and the ecological and evolutionary approaches to biology. Each 
team of writers had a supervisor: John A. Moore for the Yellow 
Version (2), Ingrith Deyrup of Barnard College for the Blue Version 


school biology teachers an! 


ferent fields. During the sum 


with a corps of typists, illustrators, an 
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, reen 
(3), and Marston Bates of the University of Michigan he 
Version (4). Each college biologist was paired with a din the 
colleague, so that the one might provide expertness on pe B ders 
other on level and manner of presentation. Half of the = d io bë 
assigned to the preparation of laboratory exercises inten : br. 
closely co-ordinated with the respective textbook iet k- pF 
exemplify, in so far as possible, the quantitative treatmen Ne. 
and the use of controlled experiment in biological work. mea oe 
were under the writer’s supervision. As experiments were es high- 
each one was given a preliminary testing by twenty pw s 
School students working under the direction of two high- dst 
teachers. These students also read and criticized many portio 
the text of each of the three versions. PEE 

In spite of what seemed an insuperable task, of pax ro a 

opinion and of some confusion resulting from lack of foresigh “ong 
co-ordination in this unprecedented venture, the three tips ides 
together with their laboratory accompaniments and teacher's g a 
for laboratory work, Were drafted within seven weeks. Moreo 


ai was 
the first of three Parts, into which each version was divided, 
revised and printed 


August in a briefing 


lems expeditiously, so tha 
classroom were met. 


ern Florida to Salt Lake City 


* an 
or seven teachers were chosen, one of whom served as chairm 


u—— Rt 
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the group. These teachers had all attended the briefing session in 
August to acquaint themselves with the new biology courses. They 
agreed to use a single version in a given center and to meet weekly 
to confer about their teaching problems and to supply the head- 
quarters in Boulder with detailed and specific reports, containing 
criticisms and suggested changes. They further agreed to use in 
their classes the special tests and examinations that were prepared 
by Educational Testing Service and a committee of biologists from 
the summer writing conference. A college biologist was assigned to 
each center to serve as a consultant. Each center was given a small 
reference library and a modest budget for expenses, and each 
teacher was paid a stipend for the extra time involved in the meet- 
ings and reports. In all, one hundred and five teachers in the testing 
centers and thirteen in independent situations taught the courses of 
the Biological Sciences Curriculum Study to approximately fourteen 
thousand students during this first year of the period of testing. 

Five centers taught the Green Version, five the Blue Version, and 
five the Yellow Version. The four laboratory blocks were assigned to 
eight centers, in such a way that each block was used by two centers 
using different versions of the textbooks. The staff at Boulder was 
enlarged to include two full-time persons who during this first year 
of trial had the primary assignment of keeping in touch with the 
work of the centers and collating and summarizing their reports. 
One of these members of the staff was an experienced high-school 
biology teacher, Norman Abraham, the other a college biologist, 
Alfred Novak. These men visited all the teaching centers during the 
year, observed the instruction in the classroom and laboratories, and 
reduced the voluminous feedback received weekly from the centers 
to a concise and manageable form. These contacts not only served 
to maintain high morale in the centers, in the face of many diffi- 
culties that inevitably arose during the first year of a new program, 
but further proved to be of inestimable value when the time came, 
during the summer of 1961, to use the feedback in the task of revis- 
ing the textbooks and laboratory manuals. 

In general, the responses of students and teachers to the three 
new versions of biology taught during 1960-1961 were warm and 
enthusiastic, and criticisms were limited to minor matters. The im- 
pression I received during visits to classes and conferences with the 
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€ en 
teachers of one center was that a new and lively spinit coe 
infused into the teaching of biology. The textbook materia unda 
to offer most difficulty, particularly for students below T. hand, 
ability. Over and over we heard the comment, on the o i and 
that the new laboratory program was a revelation to teac lE 

students alike; that enthusiasm for their experimental activi i es 
students to continue their work at home and on we ee: the 
precedented fashion; and that the teachers, though they fo ld not 
new methods entailed far more work on their own Lens rain any 
dream of going back to their former way of teaching bio e, Pen söl 
other science. In particular, the quantitative treatment of da vested 
lected by students working individually or in teams was g bility 
enthusiastically; and students who “goofed” in their respon —-—— 
for making a particular Observation or for carrying out a par their 
Operation were made to feel, by strong social censure from rec 
fellows, that their behavior was intolerable. After directions 


lass itself 
laboratory exercise had been given, it seemed that the eint i 
assumed responsibility, and the teacher had more to do in reinins 
the overimpetuous 


ivity tha? 

and restraining the rather noisy, free RE was 

in actively guiding the work. Quite beyond expectation, ! na 
laboratory work, and especially the laboratory block programs: 


ility 
aroused the eager participation of students of below-average ab i 
and, in "doing Science," 


i asy that 
; > many of them revealed scientific ability 
their low verbal competence had previously concealed. 
Yet a word of caut 


. t of 
ton must be added, The successful mens ex- 


a 
ticular, were most successful when the teacher employing them nef 
an adequate background in the Specific field of work involved. spe 
were not so successful when the teacher lacked the requisite coc 
rience, These observations point to the necessity for more i 
training in experimental methods in the preparation of biology jer 
ers and to the need for in-service and summer institutes i 
provide this type of training for our present body of 
teachers. 


ce 
re eren 
In the summer of 1961 a Second seven-week writing conf 
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was held in Boulder. It was devoted to making a thorough revision 
of the three versions. During the year, in addition to the feedback 
received from the fifteen teaching centers and from the independent 
teachers, the Steering Committee had met twice to evaluate and 
criticize the textbooks and laboratory manuals. Everyone was frank 
to acknowledge the deficiencies of a product evolved under heavy 
pressure of time and through the collaboration of many persons. 
Apart from lapses into error, a major defect was thought to be the 
failure to keep the great themes of biology, especially the theme of 
organic evolution, sufficiently prominent throughout. Treatment of 
such subjects as evolution was adequate in chapters devoted specifi- 
cally to them, but the themes did not, as had been hoped, form the 
warp and woof of the fabric. Too often the treatment lapsed into 
the old pattern of straightforward, didactic exposition of scientific 
“fact.” There was but occasional emphasis upon the nature of the 
scientific evidence on which our present conclusions are based or 
upon the modification of scientific theories and “laws” in the light of 
ever growing evidence. Ecology was given much space, particularly 
in the Green Version, yet there was a general failure to consider the 
relations between the internal system and the external environment 
at all levels of organization. Regulation and homeostasis, so charac- 


this relationship, were not sufficiently emphasized. 


teristic of 
organization of 


Another prominent defect, it was felt, lay in the 
the material. This fault arose in large part because different chapters 
had been written by different teams working simultaneously and 
without foreknowledge of the choice of subject matter or the treat- 
ment that would be given to subjects that preceded or followed 
their own assignment. This inevitable lack of co-ordination was fre- 
quently evident in the relation between textbooks and laboratory 
exercises, since the latter had to be formulated, and even prepared 
in final form, often before the cognate text had seen the light of day. 
The same sort of deficiency was noticeable in the treatment of the 
chemical and biochemical background of biological activities. The 
writers of the original versions had been highly successful in in- 
troducing extensive treatments of the chemical basis of life processes 
in fact, far more extensive than what is conventionally taught in 
college biology courses—and they had achieved a progressive treat- 
ment that made the material assimilable by a large proportion of 
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tenth-grade students. Nevertheless, the chemistry and biochemist 
proved to occupy rather formidable masses of subject matter no 
always, in the student's eyes, clearly and directly related to bu 
cal matters. It was recognized that a far superior way of treating ! 
chemical basis of life would be to introduce most of the chemica 
information gradually, in context with the discussion of biologica’ 
activities that require the chemical background for adequate under 
standing. 3 
At one meeting the Steering Committee conferred with the n° 
writing groups before the revisions were begun. In addition to "d 
the foregoing comments and criticisms, the Biological Sciences Cu 1 
riculum Study sent out its books to a number of biologists, repa 
senting every major specialty, and also to the officers of the mem 
societies of the American Institute of Biological Sciences, quite a 
few of which had education committees of their own with comin 
to make. The critiques prepared by individual biologists were P? 
ticularly helpful. K 
In the revision of 1961 the Blue (5) and Yellow Versions (6) M7: 
extensively revised in organization, while the Green Version ( 
seemed to re a on 


2 ; Fi 
quire chiefly an e i P nd a reduc 
of others in y xpansion of some parts a plue 


State 


Er life 
or themes: the origin e. ned 
entific inquiry, which is li d i 
me time the basic emphas! 


A * oblems 
pproach to biological pr alte 


Version, su 
Universi 


tion would be given to the Sier 
a special team was established Y” -. 
ember of this team assumed respon d 
nine themes selected and scruti ys 
n of text in order to recommen! es 
and means of more effectively bringing out the pervading t epe 
without doing violence to the organization and continuity o inl 
treatment, Often the “thematists” found ways of introducing il ae o 
tions, cross references to other discussions, and brief passages 


bility for one or two of the 
every new draft of any sectio 
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the text. Sometimes they found it necessary to draft a lengthier ac- 
count. Although this method of focusing emphasis on the themes 
cannot be said to have operated as smoothly and as consistently as 
more deliberate ways of working up literary material might have 
both the members of the thematic team and the writers of the Blue, 
Yellow, and Green Versions are satisfied that great advantages de: 
rived from it. 

During the 1961-1962 school year the number of centers engaged 
in testing the Biological Sciences Curriculum Study materials in the 
classroom and laboratory was increased to thirty-five, covering nine- 
teen states and ranging from Vermont to Hawaii, from Washington 
to Florida. About three hundred and fifty teachers in these centers 
will instruct over thirty thousand students in the 1961-1962 testing 
program. In addition, many teachers who worked with the Biologi- 
cal Sciences Curriculum Study materials in summer institutes will 
participate in the program, although not in center groups; and some 
large school systems, including that of Miami (Dade County), Flor- 
ida, are purchasing books for many of their local classes in biology. 
In all, over fifty thousand students and five hundred teachers in 
thirty-seven states and four foreign countries will use the Biological 
Sciences Curriculum Study courses in 1961-1962, As in 1960-1961, 
reports and criticisms from the teachers in these centers will serve 
as an invaluable basis for what is expected to be the final revision of 
the textbooks and laboratory guides. This revision will start in June, 
1962; and it is hoped that by the opening of the schools in 1963 
books will be ready for general adoption and use, wherever teachers 
and school authorities may desire. Commercial publication and dis- 
tribution at that time is anticipated. The wide range of selection and 
choice among the three versions and the other course materials, in- 
cluding the laboratory blocks, should be emphasized. 


When Louis Agassiz and Thomas Henry Huxley introduced the 


teaching laboratory in biology, about a century ago, they had one 
primary purpose in mind. Their insight was a simple one: seeing is 
] not to the authority 


believing. In teaching science one must appea 
of a teacher or book; one must look squarely at the facts, at the 
infinitely varied phenomena of nature. The first function of the labo- 
ratory in teaching, then, is to present the evidence from nature that 
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supports our biological concepts. This might be called the illustrative 
function of the teaching laboratory. 

The illustrative function has been heavily emphasized in the past 
—often to the exclusion of everything else. Students have come to 
spend most of their time watching demonstrations, looking through 
the microscope, dissecting dead animals or plants, learning names, 
labeling drawings. Even when they were given a so-called exper" 
ment, all too often there was nothing in the least experimental about 
it. They have repeated, step by step, some well-worn procedure 
perhaps illustrating a classic discovery of one or two, or even three, 
centuries ago. They have known in advance, from textbook and dis- 
cussion, exactly what they were supposed to discern and concluce: 
It has been sheer cookbookery, a ritual of recipes. Small wonder 
that interest was often deadened. Little wonder that in this day ° 
advanced audio-visual aids many educators have thought that large 
classes might see all that needed to be seen, and in much more effec 
tive fashion, if well-prepared motion pictures and sound were d 
stituted for the routine of the laboratory. d 
ies i E ET function of the teaching laboratory and fiel ^ 
GHEET e nk at cannot be replaced by audio-visual aids, ia 
the nature of th “seums, no matter how excellent. To unde ty in 
jt-one „=e Scientific process one must participate actively ^ 

must Investigate some robl: } to which js UP 
known. If the Paramount ai P lem, the answer 4] educa 
tion iSto prensrémi i enr of science teaching in gener? ? 

.5 to prepare citizens—most of whom will be non-scientists 
participate intelligently in the affairs of a scientific age then 
investigatory function of science teachin pet nar “import 
than any other. As the Foreword in eus E Cd labeeutar manu? 
pots or No matter how much you learn about the facts of scien” 
you wil n quite understand what makes science the force e 
in human history, or the scientists the sorts of people they are: p 


ou have shared with t -— : . an 
y : with: hem such an experience. The laboratory are 
field are the scientists workshops. M 


‘on 

He acres uch reading and discussiO” , at 
essential in scientific work, but it is in the hie aoe and fie th 
hypotheses are tested.” 


^ m" ake 
Properly to do this, the experience must involve real, not ™ of 


s Jud s T 
believe, scientific investigation. One must approach the fronti iD 
existing knowledge and deal not merely with what is unknow 
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the student, but with what is likewise unknown to the teacher and 


to the scientists who have prepared the teaching program—to every- 
one, in fact. Is that an impossibility, in the advanced stage of mod- 
ern science? Perhaps in some sciences it is indeed. Fortunately, in 
the biological sciences one deals always with sufficient variables to 
render the outcome of a particular procedure uncertain. For exam- 
ple, one may know that a given concentration of thyroxin will 
accelerate the development of leopard frog tadpoles, but not what 
it will do to bullfrog tadpoles. It may simply kill them. Or one may 


know how a mutant called dumpy, in the fruitfly Drosophila 


melanogaster, is inherited—say, as à simple recessive, on chromo- 


some 2. But a new mutant, although possessing a very similar 


phenotype, may turn out to be dominant and located in some differ- 
ent chromosome. 

Even so, the investigatory experience must be provided in some 
depth, far exceeding what is ordinarily possible with brief exercises 
that are planned to accompany the study and discussion of a text- 
book day by day. To meet this hitherto largely neglected need, the 
laboratory block program has been devised. If the primary aim is to 
lead students to understand scientific methods of investigation and 
to appreciate the spirit and the outlook of a scientist, then it matters 
little what particular area is chosen. It is more important that the 
students have an opportunity to move step by step, from acquiring 
the necessary skills and preliminary acquaintance with the problems 
involved, toward the frontier of knowledge, where they can explore 
together a bit of the unknown and learn that by patience and care- 
fulness, persistence to the point of obstinacy, precision in measure- 
ment, and accuracy in observation they can sometimes experience 
the joy of discovery. They must learn to ask the right questions, that 
is, to frame testable hypotheses. They must learn to draw valid con- 
clusions from their data and to determine the significance of their 
findings. They must learn that science frequently advances through 
the correction of the errors and inadequacies of earlier science. And 


all of this takes time. 


In past patterns of instruction, something of this sort has occa- 


sionally been provided for the gifted student by assigning him an 
individual project. Only too often, however, the student is left to 
flounder because the teacher lacks time and energy to supervise a 
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load of 

number of individual projects over and above pd s wis: 
large-sized classes which are all too common in iet thereforey is 
the Biological Sciences Curriculum Study has PUR yet pro- 
a plan of instruction that would involve each entire $ E ens 
vide real depth of investigation. The solution pu rds sius 
found in the laboratory blocks. Each of these doe a ich consider- 
circumscribed area of biological problems, a a d. Each 
able homogeneity of materials and methods may ok all other 
block is planned to occupy a six-week period during š ions, regular 
activities of the class (textbook assignments and rs t i it is 
laboratory exercises, etc.) are suspended. By carefu piar Ri 
possible to have several independent eS Pun squads 
taneously or overlapping in time. The class is divide be divide 
which replicate each experiment; and each squad Wa iege) For 
into teams that perform a particular part of the Sp organisms, 
example, one team may handle the control group ol ental con- 
another team the organisms under a first set of SE eel con- 
ditions, a third team those under a second set of ice om elop as 
ditions. High group morale and personal responsibility the goo 
each student realizes that his own part is indispensable i rogram 
results of his teams and his squad. Time is allotted in ^ "dine E 
for assembling the results, for quantitative handling of P There is 
for comparison and discussion of the results as a. whole. orting 
insistence on keeping clear and accurate records and on rep 
the total experiment in scientific fashion. tested in ? 

Already four of these blocks have been prepared, pre h in tw 
single school, and thereafter tested on a larger scale, leet center 
geographical centers and by six or seven teachers bes wth, Nu- 
These blocks deal respectively with Microbes: Their aie. ); 
trition, and Interaction (8); Animal Growth and Deye op of Struc” 
Plant Growth and Development (10); and Interdependen laboratory 
ture and Function (11). As was mentioned previously, g huain 
blocks were received by teachers and students with PI. in prepa" 
spite of the arduous work involved on the part of hs extra assig 
ing materials for such a program, and in spite ye school to ™4 
ments that required students to spend time e expressed Tae 
continuous observations, students and teachers alike E^ instruc 
tance to return to the more conventional patterns 
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Typical student comments were of the following sort: “What are we 
learning? We're learning how scientists discover things.” “This is 
hard but it’s fun.” “Our results don’t come out the way we expected, 
and then we try to find out why.” 

Additional blocks have been completed in preliminary form on 
the topics: Ecology of Land Plants and Animals (12); Regulation in 
Plants by Hormones (in press); and Animal Behavior (in press). 
Other blocks are in preparation on the subjects of Physiological 
Adaptation in Animals and of Genetic Continuity. Possibly others 
will be prepared dealing with such subjects as radiation biology, 
light and life, evolution, and nutrition. The full plan is to have a 
sufficient number and variety of laboratory blocks, say at least a 
dozen, to permit every teacher to select for his classes one that is 
consonant with his own preparation and is adapted to the locality 
and the student body. It will be best to introduce each laboratory 
block in the year's program after the class has made some prelimi- 
nary study of the biological information basic to the use of that 
block. If this is done, the unavoidable curtailment of the rest of the 
biology course, which must occur whenever a six-week laboratory 
block is used, will be minimized, especially since most of the regular 
laboratory program dealing with the same subject can then be 
omitted. But whether or not this saving is possible, the sacrifice of 
time that would otherwise be devoted to the general coverage of 
biology seems well worth while, if the block, no matter what its 
particular subject matter, can generate understandings of the nature 
of scientific inquiry that conventional teaching methods are quite 
unable to do. 

Teachers may want to use different blocks in different years, or 
even in different classes during the same year, although the latter 
choice would involve excessive time and labor in preparation. Sev- 
eral teachers are now trying out the idea of making up an advanced 
biology course by using three or four laboratory blocks in sequence; 
with suitable connecting studies. It is also worth noting that a 
committee appointed by the Biological Sciences Curriculum Study 
to report on the feasibility of and the need for college biology cur- 
riculum studies that might be co-ordinated with the BSCS program 
reached the following conclusions. First, the revolution in biology 
at the high-school level makes it imperative to rethink and replan 
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both the introductory college biology course and the courses for 
teacher training, Second, while plenty of good college textbooks 
exist, and at present there is no need to prepare more of them, the 
program of the teaching laboratory, as commonly taught, is stulti- 
fied and almost deadening. Third, the best means of redirecting 
laboratory teaching toward the goals thought to be most important 
is through preparation of laboratory blocks, comparable to those 
being used successfully at the high-school level, but more advanced- 

Finally, let it be said that the laboratory block program is some- 
what more expensive than alternative ways of teaching biology. The 
program will generally require that the teacher carry a lighter class 
load and that classes be reduced toward an optimum size of about 
twenty-five. A laboratory assistant may also be required for each 
group of classes, to help prepare for the experimental work and to 
help in the checking of the voluminous data sheets and reports. The 
program will require, particularly the first time a given block i$ 
taught in a school, some outlay, both for permanent equipment an 
for expendable materials such as glassware and chemicals. It is # 
notable fact that schools which have participated in the BSCS labo- 
ratory block program thus far, while helped through loans of equip" 
ee from the Biological Sciences Curriculum Study, have n 

ound the program a reasonable and sufficient basis for request 
au getting, certain types of equipment from the school administra" 
Ton, a example, the experience is helping to make routine ui 
provision in each classroom-laboratory of sufficient gas, electric: 
and water outlets, sinks, and storage space. A refrigerator is now 
recognized as necessary. Provision of enough binocular dissectin& 
microscopes to equal the number of the compound microscoP 
conventionally provided is recommended as being among the : 
possible uses of funds available under Title 3 of the National Defen* 
Education Act. The associates of the Committee on Innovatio? e 
Laboratory Instruction have devised many simple, homemade port 
of equipment that may satisfactorily be substituted for the far m 


far, gives promise of being this generation's most exciting innov. 
in the methods of teaching science. Every report thus far re 
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agrees that, whatever the expense and the added burden in time 
and energy, almost no teacher who has once included a laboratory 
block in the biology course would go back to the old way of teaching 
and almost every student who has participated in such a course 
regards the laboratory block as the high point of the year. 


Very early it became apparent to the staff and to the Steering 
Committee of the Biological Sciences Curriculum Study that a 
formidable obstacle to the wide use of the new biology courses lies 
in the lack of adequate preparation of high-school biology teachers 
in many areas of modern biology. A Committee on Teacher Prepara- 
tion was therefore established, under the chairmanship of Joseph J. 
Schwab, of the University of Chicago. While laying plans for the 
specific orientation and preparation of teachers using BSCS mate- 
rials, this committee was early involved in several conferences 
called by a joint study of the American Association for the Advance- 
ment of Science and the National Association of State Directors of 
Teacher Education and Certification. These conferences prepared 
the way for a redrafting of the state Guidelines (13) setting forth 
the desirable content of teacher preparation in the natural sciences. 
Not only the committee members and its chairman, but the director 
and the chairman of the Biological Sciences Curriculum Study par- 
ticipated actively in the conferences and the drafting of new recom- 
mendations for the preparation of secondary-school biology teachers. 
For biology, these guidelines recommend that the prospective 
teacher should take a major, that is, at least a full year of college 
work, in the life sciences. The program should include either general 
biology or a combination of separate courses in microbiology, botany, 
and zoology. In addition, there should be approximately a year of 
work in mathematics and the other sciences, such as physics, chem- 
istry, geology, and psychology. 

During tio à proc a of 1960, in addition to the Teach- 
ers Guides that accompany the laboratory guides for the students, 
a Teachers Commentary (14) was prepared, largely by Joseph 
Schwab. This volume attempted to provide, in three sections, "a 
background to biology." including a discussion of issues of principle 
in biology and a consideration of part and whole as principles of 
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enquiry; notes and references for each of the three versions, Green, 
Yellow, and Blue; and “Invitations to Enquiry,” a series of highly 
suggestive guides to various discussions that a teacher might have 
with his class in order to develop more fully the concepts of scien- 
tific investigation. The very titles of these invitations to enquiry 
should intrigue the curiosity: the meaning of classification; a case 
of conflicting evidence; cause and correlation; a pattern of experi- 
mental enquiry; on the role of assumptions in science; *creating 
an animal to specifications; "blue babies"; mice, men, and traps; 
conflict of evidence about tree rings. Although the ideas embodied 
in this volume were broadly acclaimed, teachers in the centers seem 
to have used the book rather little—in part, no doubt, because 0 
the burden of much new material in textbook and laboratory with 
which they had to familiarize themselves, and in part because the 
style seems to have been too philosophical for most high-schoo 
teachers, During the writing conference of 1961 a major effort was 
made to remedy these defects and to produce a more usable yet no 
less stimulating book, 

ns result is The Teachers Handbook (15), prepared to go w ti 
s mg versions, and produced by Joseph Schwab with the wo 

ie of a team of severa] co-writers. The volume is now much large 
Dori a d It contains three principal sections: the EV 
en er «ground, emphases, and aims of BSCS biology: the À 

nc, Invitations to enquiry: and the third, specific explanations a 
aids to help in preparing to teach the BSCS materials. The invita- 
tions to enquiry are grouped into sixteen that deal with the role an 
nature of general knowledge, data, experiment, control, hypothesi 
and problem in scientific investigation; eleven on the conception E 
A es Bu. e time sequences, negative causat a 

a Sik itative relations in biology (linear ant. 

ponential relations, rate and change of rate, units and constants $ 
and six on the concept of function in biology (evidences of functio"? 
doubtfulness of functional inference, argument from design vers 4 
argument from adaptation). Two more groups of these invitation” 
to enquiry are promised for Part II of The Teachers Han po 
Of these discussions it may be said without qualification that ps 
ing comparable to them for orienting teachers and students ? 
has ever been produced. Teachers of college biology and rese? 
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workers in the field will find them exceedingly instructive, and they 
might well be assigned as required reading for graduate students in 
the biological sciences. 

During the course of the 1960-1961 school year it became evident 
from the practical difficulties experienced by the BSCS teachers in 
the classroom-laboratory that organized assistance must be given to 
provide students and teachers with many aids besides the books. 
Appropriate reference books and articles needed to be cited for each 
section of the work. Other needs included critical guides to available 
motion pictures suitable for use with certain chapters; specifications 
for a reasonably well-equipped high-school biology laboratory using 
a BSCS course; guidance to sources of biological materials and sup- 
pliers of special equipment; and designs for making cheap but 
adequate instruments and apparatus from readily available mate- 
rials. Seeing the need, members of the 1960 writing conference 
prepared three short films on certain technical operations that are 
easily comprehended when seen, but very difficult to explain in 
words, These films dealt with methods of sterile microbial culture; 
methods of growing, etherizing, and examining fruitflies (Dro- 
sophila); and methods of extracting pituitary glands from frogs for 
injections to induce ovulation. 

Meanwhile the project associates working in Austin, Texas, on 
the laboratory block program had devised many kinds of useful and 
readily made equipment, such as a simple housing and socket for an 
ultraviolet lamp, a colorimeter, a constant temperature box (for cool- 
ing) a constant temperature box (for elevated temperatures), a 
shaker, an electric stimulator, a muscle lever, desk-top greenhouse, 
and thermostat. Such apparatus can be made chiefly from spare 
parts of discarded household equipment and simple, inexpensive 
items obtainable at local hardware or dime stores. 

Various activities such as these have now been concentrated under 
a single Learning Aids Committee, of which Paul DeHart Hurd of 
Stanford University is chairman and to which a member of the 
BSCS staff, George I. Schwartz, gives full time. More films dealing 
with simple laboratory operations were made during the summer of 
1961 or are being planned. Much work has been done to evaluate 
critically the hundreds of available movie films on biological sub- 
jects and to collate the best of these with the appropriate parts of 
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the three textbooks, Alfred Novak and Norman Abraham, on the 
basis of their visits to many schools, have prepared a table of specifi- 
cations and a check list which biology teachers may use as à self- 
rating scheme to determine whether their own facilities are optimal, 
mediocre, or very poor. The collaboration of biological suppliers in 
different parts of the country has been sought, and with considerable 
success. 

Besides the need for the forty volumes of text versions, Jaboratory 
guides, teacher's guides, laboratory blocks, and The Teachers H and- 
book already discussed, a need for other types of publication was 
envisaged early in the program. A Publications Committee was 
formed to plan for these. One such type of publication is a series O 

3SCS bulletins dealing with professional aspects of biological educa- 
AOR and teacher preparation. The first publication in this series Was 
published in 1961 and is Paul DeHart Hurd’s Biological Education 
in American Secondary Schools 1890-1960 (16). At least one mo*? 
book in this series is being planned. 

Puri Mie RUE as is a series of pamphlets for teachers and son 
fect A pEi dh is s € funes ht à 

n ` > rently, and sim a ossible. ach * 
bd m Tra illustrated aad wil det with a reasonably 
may "i tities to which the interested student of the wee 
be distributed Ier Plightenment, These pamphlets will pro" 

During the [cc ue ie ae a pien — 
fp satiate qui 961 school year tests and longer exa ae 

year and final periods were prepared for the Biologie 


Sciences Curriculum Study by the Educational Testing Service, ° 


Princeto n 
th = New Jersey, These were administered by the teacher | 
e centers to all their classes. Data are now being analyze 
permit a comparison of t} oa ah, % inati! 

f stad arison of the relative showing on these examinat? e 
oe See Hes rating high, medium, and low on a standard apu 
test. During the 1961-1962 school year a much greater testing P! ; 
gram will be undertaken. It is planned to make cross comparisons m 
the results from a general achievement test given at the end of t 


minations 


ons 


— etw < E ; with 
year—not only between classes using different BSCS versions, MT 


or without six-week laboratory blocks during the year—but also P 
classes using non-BSCS textbooks and subject to con ventional ae 
ods of teaching. An Evaluation Committee (Bentley Glass, ©” 
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man) will carry out this study; and Hulda Grobman, of the BSCS 
staff, is devoting much of her time to this work. Subcommittees have 
been formed, one to prepare appropriate examinations for the 
courses and for the laboratory blocks (in conjunction with Educa- 
tional Testing Service), another to analyze and evaluate the results 
in terms of educational experience. 

Quite early, expressions of interest in the plans and programs of 
the Biological Sciences Curriculum Study began to arrive from for- 
eign countries. Some of these were from Great Britain and various 
other European countries. Others came from countries in South 
America, Africa, and Asia. So many inquiries came that a special 
committee was formed to deal with matters of international coopera- 
tion and foreign utilization, under the chairmanship of James G. 
Dickson, past president of the American Institute of Biological 
Sciences. This committee obtained special financial support from 
the National Science Foundation and the Rockefeller Foundation 
and was thus enabled to bring to Boulder, to participate in the 1961 
writing conference, a total of nine biologists from abroad: two from 
the Argentine Republic, two from Brazil, two from Colombia, two 
from Thailand, and one from Nigeria. Each pair of visitors consisted 
of a secondary-school biology teacher and a university biologist. 
Under the general guidance of Archie Carr, of the University of 
Florida, these teams translated and adapted BSCS text and labo- 
ratory materials into their own languages, and incidentally con- 
tributed no little to the progress of the revisions going on during 
the summer. The enthusiasm of our friends from abroad mounted, 
and by the summer's end plans were afoot for a much larger co- 
operative biology curriculum program to be launched in Latin 
America; and the continuation of the programs in other parts of the 
world seemed assured. 

Demands for information about the BSCS program have required 
much staff time to answer. Several brochures have been printed. 
Articles have been published by the director and other members of 
the staff or participants in the program. Addison Lee has described 
the laboratory block program in an article. Many addresses and 

anel discussions have taken place. The BSCS Newsletter (17), 
edited by Hulda Grobman of the staff, has reached its ninth issue 
and gives a sequential story of the development of the Biological 
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Sciences Curriculum Study that is most informative. In addition, she 
has prepared exhibits, to illustrate graphically the nature of the 
BSCS program, for annual meetings of the AIBS societies and other 
large scientific organizations. Exhibits have been sent to India and 
to Hawaii for display at scientific congresses. 

Adorning the covers of the BSCS textbooks and manuals and seen 
also on the BSCS Newsletter, is what has unofficially and by general 
acclaim become the symbol of the Biological Sciences Curriculum 
Study. It is the impressionistic outline of a browsing stag, drawn by 
Jane Larson, illustration supervisor of the BSCS staff. To her and her 
assistants, to Margaret Grant, capable editor of the textbooks, guides, 
and handbooks, and to Margaret Sterling, efficient administrative 
assistant, as well as to the many typists, mimeographers, delivery 
boys and their supervisors, all of whom worked long hours cheerfully 
to help make the BSCS books come to realization on time, one must 
make special acknowledgment. Like the writers, the teachers, àn 
the center leaders, all of whom have labored beyond the call of duty 
without them the Biological Sciences Curriculum Study could not 
be a living, growing reality, 


2 aes substance, what is the BSCS program that past dic, 
da ue x: D Science curriculum of the secondary schools "d 
in the TOL E. two principal things in reply. For the me ar 
EE EY. t American education we now see a large number 3 
arch scientists, from the colleges and universities, taking par 

aico-Operatiye effort with high-school teachers of science and scienc? 
supervisors to replace an antiquated body of scientific knowledg? 
and outlook with Subject matter and pers aia that are truly cd 
rent. The Physical Science Study Gommittee and the School Mathe- 
matics Study Group, the two curriculum studies begun earlion 
moved in this direction. But I believe that only in the Biologici 
Sciences Curriculum Study has this fruitful collaboration been fully 
realized. The result is as astounding to the research biologist 25 dl 
the high-school teacher. How nearly fatal that until so rece? y in 
one seemed to realize that this must be the way—the only we E 
an ever accelerating pace of scientific advance—to provide the y 
oriented education in the sciences that modern man must have. 


Report on AIBS Biological Sciences Curriculum Study — 117 


That is one answer to the question. The other is this. For the first 
time, I think, education in the natural sciences, at least at the sec- 
ondary level, has assigned the acquisition of scientific information 
and concepts a place of lesser importance than the understanding of 
the very nature of scientific enquiry and of the scientific enterprise 
in which modern man is embarked. As I wrote on an earlier occa- 
“The aim of the Biological Sciences Curriculum Study is to 
place biological knowledge in its fullest modern perspective. If we 
are successful, students of the new biology should acquire not only 
an intellectual and esthetic appreciation for the complexities of liv- 
ing things and their interrelationships in nature, but also for the 
ways in which new knowledge is gained and tested, old errors elim- 
inated, and an ever closer approximation to truth attained.” 


sion: 
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Implementation of Curriculum 
Change in the Sciences: A Case Study 


J. STANLEY MARSHALL - THE FLORIDA STATE UNIVERSITY 


Over the past three or four years, the teaching of science in the 
public schools of Florida has changed dramatically. As a result, s 
attention of those concerned with science education has been gi 
cused on Florida and the programs of the schools have been exa 5 
ined from many quarters. Still there is wide misunderstanding 85 
what is going on in our schools and some disagreement, mostly ny 
people outside the state, over whether it is wise for Florida or an 
other state to become so deeply involved with the new cure seat 
Science. Just how deeply our schools are involved does not E 
to be generally understood and so it may be well to begin by cit 
the figures. d 

_ The PSSC physics course is presently taught to somewhere aroun 
sixty-five hundred of Florida's high school physics students. 
biology is being studied by some twelve thousand and CB 
CHEM Study chemistry by perhaps six thousand students: In à ud 
tion, several thousand students are studying the School Mathem? of 
Study Group program and other new approaches to the teachin ics 
mathematics. More attention has been directed to the PSSC pr to 
course and its place in the science programs of the schools he à 
any of the others. This may be due to the fact that the sixty ool 
hundred students represent a majority of those taking high “ade 
physics, probably something like 75 percent of the total. In fos? 
tion, the PSSC program in Florida is older and we have ne 


In 
ices 
An earlier report on this subject appeared in the Educational Ser? 


corporated Quarterly Report, Winter-Spring Issue, 1963. 
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had more opportunity to evaluate its acceptance by both teachers 
and students and to assess the role of the universities, the State De- 
partment of Education, and the public school people in initiating 
and carrying out a major curriculum change. 

The primary purpose of this chapter, then, will be to examine the 
PSSC program in Florida—why and how it found its way into our 
schools and to what extent it appears to be serving the ends of good 
education. A similar but somewhat less thorough examination will 
be made of the programs in biology and chemistry. Their educa- 
tional goals and the manner of the implementation of the courses 
in the schools have been generally similar to those of PSSC physics. 
For those who are interested in the merits of a large-scale introduc- 
tion of the new curricula in science, information will be provided 
on the impact of the courses on teachers and students. For those 
who want information on the procedures of curriculum change in 
the schools and on the teacher education efforts which have at- 
tended the introduction of the courses, the mechanics of the opera- 
tion will be described. 


Why and How? 


The expressions of interest have most frequently appeared in the 
form of two questions. The first is, “Why did you do it? Why has 
Florida gone over so heavily to the new secondary school cur- 
riculum programs, especially PSSC physics?” And the second is, 
“How did you do it? How was such a major change in curriculum 
brought about in so short a period of time?” 

Let us consider these questions in turn. No single person can 
speak with authority for all of the school people in Florida who 
have been part of the effort over the past four years, but there are 
several factors which stand out and upon the importance of which 
nearly all concerned would agree. In the first place, those in posi- 
tions of leadership in science education have taken seriously their 
responsibilities to the public schools in the matter of curriculum. 
This means that new ideas and new materials are examined closely 
and their meaning for the education of Florida's youngsters care- 
fully assessed. In the case of PSSC physics, this was done almost 
from the beginning. In the early stages of its development, the work 
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of the Committee became a matter of deep interest to a number 
of educators and scientists in Florida, as it did to many others con- 
cerned with science education, and we felt that serious thought 
should be given by the PSSC group and by school people of the 
state to trying the course out in a number of our schools. The reasons 
for this decision are generally those that have been advanced by 
others in support of the PSSC course: its inclusion of important 
topics from modern physics built into the course rather than added 
on at the end; the deletion of much of the trivia which had been 
emphasized so heavily in many traditional textbooks; the avail- 
ability of a laboratory program, films, and books for corollary read- 
ings which were, in our opinion, superior to existing materials; and 
a teachers guide which appeared to be genuinely helpful to the 
teacher.! 

There were several other factors which appear now to have in- 


fluenced the decision to try PSSC physics. These have to do with 
such things as the educational cli 

nearly answer the q 
sible for the decisi 


the PSSC course would 


of taking 
Now the second q 
In the early fall o 


€ course was in a highly pre- 
liminary condition and was being use ah 


d only in selected nd 
in modest numbers. Florida was pro 2 cted schools a 


posing that the course be of- 
1 The particular merits of the PSSC cour. 


; se have been discussed more fully 
in the periodical literature articles by Gilbert Fin] B m 
E Litde, Francis Friedman, and others, inlay, Frederick Ferris, Elbert 
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fered to any school whose physics teacher would take the special 
preparation and whose principal would agree to provide the text- 
books and laboratory guides. (The laboratory equipment was ob- 
tained from National Defense Education Act funds set aside es- 
pecially for this purpose by the State Department of Education.) 
The implications of such a plan were plain: if the implementation 
were handled poorly—for example, if the teachers were improperly 
prepared or the laboratories inadequately equipped—the results of 
the Florida experiment might well be such as to reflect unfavorably— 
and unfairly—on the whole PSSC project. It was therefore only after 
lengthy deliberation that the PSSC staff and the University agreed 
that the project for Florida was a reasonable undertaking, that the 
potential gains in improved physics instruction for our students 
justified taking certain risks. 

Another factor which helped to determine the method of opera- 
tion and which influenced the parties both in Watertown and at 
Florida State University in their decision to proceed was the edu- 
cational climate in the state. Public education in Florida came of 
age only in 1947 with the adoption by the Legislature of the Mini- 
mum Foundation Program of state support for the public schools. 
The forward momentum of education following its adoption was 
still strong in 1958 and the eagerness of school people to move 
ahead was clearly evident. The State Department of Education had 
just appointed a science supervisor and it was his job to encourage 
the schools to take whatever action was needed to improve their 
science programs. In doing this, he sought the support of the col- 
leges and universities at every point where they could be of service. 
Thus the Department of Education participated in the plan from 
the beginning and helped to establish contacts with school ad- 
ministrators in particular which were so important in a later phase 
of the project. The close cooperation between the Department of 
Education and other educational agencies—in this case Florida 
State University—has helped immeasurably in the progress of edu- 
cation throughout the state. 


The Operational Plan 


It was determined that the introduction of the PSSC course 
should proceed in three stages: (1) providing special training in the 
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PSSC approach for those who would conduct the teacher education 
program, (2) training the high school teachers who would teach the 
course, and (3) assisting the schools in takin 
to offer the course in the fall of 1959, 

But even before beginning the orientation program for those who 
would teach the teachers, it was necessary to lay careful and de- 
tailed plans for the teacher training program. An application to the 


National Science Foundation requesting support for three in- 
service institutes to operate during the 1 
submitted in November, 1958. 


institutes were to be located in: (1) Miami, 


g the necessary steps 


Meanwhile, the question of how 
those who would conduct the in-service institutes might be oriented 


A ial to meet face to face 
with a representative of the s i 

uperintendent of i h 
county to be served by an insti p Schools in eac 
visor and as many physics te. 


Program; the supervisors 
c poe. guely aware of “something 
going on at M E oH Broups were, however, eager to learn more 
about it. Consi erable time, therefore, was spent in discussing the 
new course—how it differed from the o 


L Me c DR D ne they were teaching, the 
requirements for participation in an institute, requirements for 
> 


ewise only va 


?In Florida, the unit for the organization and administrat; li 
: 3 strati th ublic 
Schools is the county. There are 67 counties thus Bi pec distare. 
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those who would teach the course in their schools, and similar 
matters. In addition, the school administrators were concerned 
about how the new course would fit into the total science program, 
how parents would react, how the students who studied PSSC 
physics would fare on the College Entrance Exams and in the study 
of physics in college. The answers to some of these questions, in 
1959, could only be guessed at; it may be that the teachers and 
the school administrators were expressing their confidence in 
Florida State University and the State Department of Education 
in their eagerness to try out the PSSC course. Whether their de- 
cisions to go along—and there was near unanimity among the 
schools located in the areas served by the institutes—were really due 
to faith in the educational leadership or to dissatisfaction with the 
physics then being given in the schools is a question which will 
likely remain unanswered. 

There were questions, too, about all manner of mechanical de- 
tails: what equipment would be required, how much would it cost, 
who would pay for it, when and where would the classes be held, 
would non-physics teachers be accepted, and many others. In de- 
scribing the PSSC operation to educators in other states who have 
been looking for a model, we have identified the information-or- 
ganization meetings as one of the most important elements in the 
operation of the PSSC project in Florida. The questions listed above 
are typical of the kinds of things which are important to school peo- 
ple. No matter what educational benefits a program may have, it 
must be workable in terms of the school’s operational procedures to 
be accepted. It is true that changes in operating procedures can 
be made but school administrators are understandably reluctant to 
tamper with so important an element in their schools as curriculum 
without first being convinced of the need for change, of the poten- 
tial merits of what is being recommended. In this, they are not 
greatly different from college or university faculty who regard their 
own classrooms as domains which an intruder invades at his peril. 
Education is often accused of being hidebound, of serving as a slave 
to tradition, and educators of being timid souls who want nothing 
more than to leave the boat unrocked. That there is some validity to 
this charge can hardly be questioned—yet it may be this very inertia 
which has given stability to American education and perhaps even 
in some measure to American democracy. In view of the number 
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and kind of questions asked at the planning meetings, the Pase 
information could never have been provided by mail or phone. As 
a general rule, university faculty members who originate new dee 
grams to operate with the public schools would probably do well tO. 
consider some sort of face-to-face question-and-answer meeting 
well before the program is to begin. This recommendation is made 
with the full knowledge that such meetings may be difficult to ar- 
range and they take a great deal of time. But if the efforts of those 
who are to conduct teacher-education programs and who work for 
the implementation of new curricula are to produce lasting results, 
painstaking attention must be given to this phase of the project. 
Teachers and administrators are typically staunch allies of the uni- 
versity scientist-educators but in cases where the school people have 
had little opportunity to acquaint themselves with the innovations 


—as in the case of PSSC physics—the information-organization func- 
tion takes on great importance, 


In summary, the followin 


g description of the institutes was given 
to those who attended the 


meetings: 

1. To be eligible, a teach 
the 1959-1960 school 
ticipation in NSF insti 
provided by NSF for in 


A ad time before the opening 
irector and other institute faculty would work 


ing books and laboratory equipment, and in mak- 
e the new course, 


Oratory guides, and must rent the 


Ty equipment would be purchased with 
Title III NDEA funds as a Special project at the state level, (In this sense, 


the equipment was “free” to the Counties—that is, the cost was not charged 
against each county's share of Title TIT funds. The point that some schools 
may have participated in the project at least partly to acquire some free 
equipment is probably well made.) 

4. The institutes would operate full-time during the last two weeks in 
August before the schools opened; thereafter weekly meetings would be 
held for thirty weeks running from early 


September until late May. 
5. The course for teachers would, insofar as Possible, be taught as 4 
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similar course would be on the campus; that is, it would be devoted 
mainly to a study of the physics itself but with rather heavy emphasis on 
pedagogy and the philosophy of the PSSC approach. The instructor would 
attempt to exploit the questions and comments of the teachers as an 
approach to pedagogical method. Acquainting the teachers with the labo- 
ratory experiments, sometimes by having the teachers do them and at 
other times by observing demonstrations, viewing the films, discussing the 
text, and solving problems and questions at the ends of the textbook 
chapters would consume most of the time of the institute classes. 

6. The course would be designated as a special course in physics for 
teachers for which six semester hours of graduate credit would be awarded 
to those completing the course successfully. The credit in most cases could 
be applied toward a master’s degree in science education. 


The institutes began operating about two weeks before the open- 
ing of school which, in Florida as elsewhere, generally comes the 
day after Labor Day. Such an arrangement in Florida is an easy 
matter since the teachers are typically employed for about two 
weeks before school opens in the fall and again for a like period 
following the closing of the schools in the spring. This period of 
study—about six hours daily of lecture, discussion, and laboratory 
work—was crucial since it enabled the teachers to get several good 
jumps ahead of their students before school opened. From that point 
on through the year, the gap between the teachers in the institutes 
and the students in their classes slowly closed until, at the end of 
the school year, the teachers scarcely beat their students to the end 
of the book, It was planned that way. 


Merits of In-Service Institutes 


There appear to be a number of advantages to the approach de- 
scribed above as a way of introducing new curricula and providing 
the accompanying teacher education: 


1. The need to master the material in order to teach it to his own stu- 
dents is an unusually strong motivating force for the teacher. It is the 
immediacy of the learning-teaching situation which marks the great differ- 
ence between the in-service institute in which the teacher is simultane- 
ously teaching the material he learns, and the summer institute in which 
his newly acquired knowledge is not transmitted to his students for at 
least several weeks. 
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2. Related to the above is the availability of immediate help for the 
teacher in finding answers to the day-to-day problems of teaching. It has 
been our observation that teachers find a good deal of security in knowing 
that once each week they will have opportunity to bring their questions 
—relating both to physics and to the problems of teaching—to the atten- 
tion of the instructor and their colleagues. The suggestions which result 
from such discussions are typically very helpful. 

3. A close working relationshi 
schools is fostered. Durin 
visits to the classrooms of 


tutes presented an unusual opportunity on the part of the faculty to take 


i related to the introduction 
ools; it could not have been accomplished in 


the same manner simply by teaching an off-campus course in the usual 


fashion. 


On the basis of a highly favorable accept, th 
by the teachers and their students (see ioa x bre ali 
as viewed by the institute faculty 


the state, 


cour r € not served by the 1959-1960 
institutes, Thus, in 1960-1961 six additi it 
ducted. These were located in Pen a ae 


ROUBLE heine eo Lg M 
tutes conducted during the 1959-1961 ed ae B10 bene 
were given the opportunity to Study the PSSC course and during 
1960-1961 the course was being studied by about 6500 students 


Evaluating the Project 


The project director and other institute faculty employed sev- 
eral different methods to evaluate the effectiveness of the new 
course with the teachers and their studeni 


ts. A large f the 
Florida students participated in the PSSC testine peel con- 
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ducted by Educational Testing Service and reported in the litera- 
ture by Mr. Fred Ferris of ETS. Various methods were used with 
the teachers. In the spring of 1960, toward the end of the first year’s 
experience with the course, the teachers were asked to fill out a 
questionnaire in which they were to evaluate ten different aspects 
of the course, including the logical order in which the topics are 
taken up, the usefulness of the end-of-chapter problems, the value 
of the laboratory experiments, the time available to cover the en- 
tire course, the apparent reactions of their students, and other 
things. 65 percent of the teachers completed the questionnaire 
which was sent to their schools and which did not require identifica- 
tion by the respondent. The choices in response to each of the ten 
major questions were “excellent,” “good,” “fair,” “poor,” and “bad.” 
82 percent of all opinions expressed were “excellent” or “good”; 15 
percent were “fair,” and 3 percent “poor.” There were no “bad” 
opinions registered. 

The writer is aware that a survey of this kind has limited mean- 
ing, that Hawthorne effect and other things may well have entered 
but it is difficult to believe that the survey did not have some value. 
Surely a general response of such an affirmative nature indicates 
some degree of general enthusiasm for the PSSC course. 

As a means of evaluating further the total PSSC operation in 
Florida, a two-day conference was held in Melbourne in April 
of 1961 to which both the first-year and second-year PSSC teachers 
and their principals were invited. Its major purpose was to give the 
teachers an opportunity to register their views of the course and 
to provide the teachers from both years, along with their principals, 
an opportunity to suggest what direction the teaching of physics in 
Florida might take in the period ahead. During the second day of 
the conference the teachers and principals met in small groups 
for discussion, with no more than a dozen people in any group. 
The records of these discussions were studied by all of those con- 
cerned with the PSSC project in Florida. The comments of the 
participants leave no doubt that the majority opinion favors the 
PSSC course. Such comments as “A challenge to both students and 
teachers,” “The text is superior to any I have used before, and 
“Student reaction to the course gets better as the year progresses 
were commonplace. ' 

During the 1961-1962 school year, we undertook to follow into 
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college a large number of students who had recently graduated 
from the high schools of the state. The primary purpose of the 
study was to compare the achievement of the PSSC-trained students 


in college physics or physical science with that of the students who 
had taken the traditional course. 


The study was conducted as follows: 


cluding their scores on the ACE Ps i 


a atics and natural science sections of the 
Twelfth Grade Tests, 


enable us to relate success in co 
variables in the students’ backgr 

3. Each student identified 
to fill out a questionnaire pro ation on such things as the high 
school he attended, the ki i 


ounds. 


course as preparation for college 

physics, and other things. = 
4. Lists of students wer 
recording end-of-course 


study. 


€ then sent back to 


the physics departments for 
grades and these re 


turned to the director of the 

5. Data are now being analyzed to determine the relative achievement 
of PSSC vs. other physics students in college physics or physical science, 
and other things. 


Some findings based on a preliminary analysis of the data are as 
follows:? 


1. In answer to the central question of the study, there is no significant 
difference in end-of-course grades between those who studied PSSC phys- 
ics in high school and those who took the traditional course (chi-square 
test of significance at the .05 level) 


d >) when the total groups are compared. 
2. There are significant differences when various sub-groups are com- 
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pared. For example, among students who scored in the 60th-79th per- 
centile on the ACE test, the mean grade point averages in college physics 
for PSSC- vs. traditionally-trained students are: for state universities, 2.38 
vs. 2.08; for private, four-year colleges, 2.60 vs. 1.73; for junior colleges, 
2.33 vs. 2.01; and for all institutions taken together, 2.38 vs. 2.03 in favor 
of the PSSC students (based on 522 cases). Yet for those who scored in 
the 95th-99th percentile on the ACE test, the figures are (again PSSC 
students given first): for state universities, 2.66 vs. 2.56; for private, four- 
year colleges, 2.50 vs. 2.37; for junior colleges, 2.67 vs. 3.00; and for all 
institutions together, 2.62 vs. 2.73 (based on 214 students). Note that for 
the total group, the difference is now in favor of the traditionally-trained 
student. But it is dangerous to extrapolate. For those who fall in the Oth- 
59th percentile on the ACE test, the figures are: for state universities, 2.16 
vs. 2.18; for private, four-year colleges, 1.25 vs. 1.77; for junior colleges, 
2.10 vs. 1.70; and for all institutions, 1.88 vs. 1.87 (based on 736 cases). 
If there is a pattern here, we have not yet been able to recognize it. There 
is very little doubt that there are significant differences in grades but that 
they are being masked by other factors. The task then, as the analysis 
continues, will be to categorize data in various ways on the basis of the 
available information and to seek out whatever relationships may be sig- 
nificant. 

3. Another observation may be worth noting: students who have had 
high school physics of whatever kind make significantly better grades in 
college physics than those who have had none (median GPA of 2.26 for 
those with physics, 1.94 for those without, based on 2082 cases). This 
finding has little relevance for the present study and is noted here for the 
edification of those professors of college physics who still insist that their 
students would be better off without high school physics. Their grades do 
not so indicate. 


Let us return for a moment to the comparison of grades of PSSC 
vs. traditionally prepared students, The fact that the PSSC students 
do not suffer in college physics is somewhat gratifying to those of us 
who have been involved in the project. There is general agreement 
that most college physics courses are built along traditional lines 
and that, chapter for chapter, most college physics texts resemble 
the traditional high school texts more closely than they do the 
PSSC text. If this is true, one should hardly expect the student with 
a PSSC background to outshine his counterpart with a traditional 
background. We should, instead, probably look to other benefits 
which the PSSC course offers and rejoice that, having had these, the 
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PSSC student is still able to match the efforts of his equally-talented, 
traditionally-prepared classmates in college. 

But the question of how the PSSC-trained student would do in a 
college course which reflects the very best in modern physics teach- 
ing is still unanswered. If, as the Commission on College Physics of 
the AAPT suggests, there are some badly needed changes in the 
teaching of the general physics courses in the colleges, it would 
be interesting to see how a PSSC-trained student would do in a 
really “good” physics course. What is most needed is a measure of 
the performance of high school students with both kinds of prepara- 
tion against an independent criterion—one not favoring any special 


“brand” of physics but simply the best course in physics our very 
best physicists could design, 


The Other New Programs 
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the nature and purposes of the new Courses, The information-or- 
ganization meetings were nevertheless conducted as before but they 
were not so well attended nor did 


the institute faculty and the 
director find it necessary to make so thorough a presentation. 
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An additional factor in the success of the biology and chemistry 
institutes doubtless was the precedent set by the PSSC physics. 
The point has often been made that the general level of science edu- 
cation in the public schools of Florida was raised significantly by 
the nine in-service institutes in physics during the period 1959- 
1961; that the interest of the teachers of the other sciences was 
sharpened by the enthusiastic reception of the physics program. 
While it would be difficult to measure any such gain, a number 
of the school science supervisors and most of the faculty who 
taught in the institutes have suggested that such was probably the 
case. 

The BSCS biology institutes utilized a team approach to instruc- 
tion which differed from that used for chemistry or physics. The 
regular instructors were augmented by faculty members from the 
Department of Biological Sciences who attended about every fifth 
institute class. In this way it was possible to bring to the institute 
specialists in the various branches of biology appropriate to the 
BSCS course. Special research interests of the faculty were ex- 
plained and demonstrated and in many cases, the visit resulted in 
laboratory materials and advice being provided the teachers by the 
visiting biologist. The chemistry and physics courses seem to lend 
themselves less readily to this approach—nevertheless considera- 
tion is now being given to trying a modification of the team system 
in future institutes in those fields, 


Some Observations 


Based on their experience with sixteen in-service institutes con- 
ducted in the 1959-1963 period (in addition to nine in physics, two in 
chemistry, and four in biology, an institute in physical science was 
given in 1961-1962 for the junior high school science teachers of 
the Cape Canaveral area), several things stand out. As stated earlier, 
there are reasons why in-service institutes appear to enjoy certain 
advantages over summer institutes, Where the institute is designed 
to enable teachers to introduce a new course in their schools, the 
in-service program can be directed to that end specifically and the 
teachers are able to profit from the weekly classes in a special way. 
But beyond this, the “saturation effect" of institutes—whether in- 
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service or summer—appears to have special merit. In this type of 
program, a given area is saturated—that is, the institute is open only 
to teachers from a specified geographical area (usually contiguous 
with county school district boundaries) and as a consequence, the 


great majority of the eligible teachers participate. This in turn 
makes possible the following: 


l. Teachers can meet informally in small groups to study together, 
perform laboratory experiments and demonstrati 
rations for their classes. In one instance, a 
than-average background along with unique 
over a Saturday morning study session whi 
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non-credit basis. In sever. 
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hool principal 
: à ities includin 
thusiasm which this man displayed for the work of the institute and the 
new developments in science curriculum can only be described as an inspi- 
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by the University to show a per-participant 
on-campus institutes where travel costs are negligible, a factor of some 
interest to the National Science Foundation, 
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There may be other advantages too. The fact that the schools have a 
financial investment fosters interest in various ways including the partici- 
pation of school administrators as described above and their willingness 
to spend money for laboratory equipment, books, and other things. 

4, The involvement of administrators, teachers, and students in a com- 
mon effort under the direction of the University tends to strengthen the 
bond between the public schools and the University. This is a matter of 
some importance and of numerous benefits for both parties; and if, as in 
this case, the University is a state supported institution, the relationship 
takes on special importance. 


Many observers have commented on the appropriateness of the 
new courses in science for average or below-average students. 
Those who have developed the new programs have stated repeatedly 
that they have aimed at the level of those who typically take 
physics and chemistry and biology in our high schools and they 
have conceded that still other new programs for students of different 
abilities should be prepared. There is no quarrel with this position 
for surely one of the great shortcomings of education has been our 
failure to provide adequately for individual differences among 
students. Yet the observation has been made in Florida’s schools 
by those close to science education that the teacher is the most 
important determinant of success where the new curricula have 
been introduced. If the teacher has had reasonably good training 
in science and has developed a good understanding of children 
and how they behave in the learning situation—and if this scientist- 
teacher is genuinely enthusiastic about both his subject and his stu- 
dents, the ability level of the students takes on secondary impor- 
tance. There are numerous ways to modify the course, by skipping 
over Some chapters in the textbook and introducing reading mate- 
rials from other sources, by selecting and modifying the laboratory 
experiments, and by exercising in numerous ways the good judg- 
ment which characterizes good teaching. Of all the ingredients 
which go into good teaching, the factor of teacher enthusiasm is 
perhaps most often underestimated. If the experience with the 
new courses in Florida has any meaning, it is that more of our 
youngsters can benefit from the new curricula than we had previ- 
ously believed. 
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range from individual teachers and scholars to the professional 
associations of which they are members. This chapter, however, 
deals only with the activities in which the American Council of 
Learned Societies has been engaged directly or peripherally through 
the independent work of some of its constituent societies. It gives 
a brief historical and descriptive account of these activities, sets 
forth the major problems encountered in revising the curriculum 
in the social studies and to a lesser extent in the humanities, and 
it presents the current state of thinking in regard to those revisions 
with which it is concerned. 

The ACLS took its first step into the arena of secondary educa- 
tion ten years ago when it decided to do what it could, as a federa- 
tion of professional societies concerned with the humanities and the 
social sciences, to encourage its constituent societies to turn their 
attention to the problems of the schools. This decision was based 
upon the realization that a gulf existed between the results of ad- 
vanced research in its areas of interest and what was being taught 
below the college level, and upon a conviction that this gulf would 
continue to widen unless the learned societies and individual 
scholars could be induced to take an active, professional interest in 
the schools. Some societies, such as the American Historical As- 
sociation, the American Political Science Association, and the 
Modern Language Association of America, had long been active 
in this sphere because history, civics, language, and literature had 
been core subjects in the school curriculum for years. Most societies, 
however, had been relatively inactive or had failed to take any in- 
terest whatsoever in pre-college education. 

It was natural, therefore, as the societies became increasingly 
aware of their responsibilities, that they should move in a variety 
of directions, The American Philological Society, for example, 
showed greatest concern about the teacher shortage and the decreas- 
ing enrollment in classical languages. The Modem Language As- 
sociation turned its attention to the modern foreign languages which 
were at that time on the upswing in the schools and, with the 
passage of the National Defense Education Act, it joined the gov- 
ernment in retraining teachers to handle the increasing flow of stu- 
dents. Other Societies, such as the American Historical Association, 
viewed their main task as one of bringing reading materials and 
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teachers up to date on the latest developments in their fields. na 
others, particularly in the social sciences, were concerned either 
with recruitment of young people into their ranks or with the 
amount of misinformation about their disciplines that was being pre- 
sented in the schools. And, finally, there were several societies which 
initially were unable to define any role for themselves because they 
could see little of common concern between their own disciplines 
and subjects taught in the schools, or because, as specialists in 


graduate and post-graduate research, they did not feel qualified to 
give advice to schoolmen.! 


The ACLS was undergoing a similar experience during these 


first years. It was feeling its way and attempting to identify in 
specific terms just what “the problems” of the schools were that the 
Council might help to solve. To this end it held 
and conferences which brought teachers and 5 
discuss matters of mutual interest and to recommend appropriate 
courses of action. It sponsored summer institutes for high school 
teachers in history and the humanistic subjects in order to ac- 
quaint teachers with the latest inform 


ation about their subjects and 
to work out way: 


s to include new materials in the curriculum? And 
it began to familiarize itself with the myri 


zations in existence which devote thems 
clusively to educational matters at the pre-college level. The 1950's 
were then, both for the ACLS a 

it, a period of awakening, of hes 
the basic job that needed 
professional societies. It was not until the late 1950's, and for some 
societies the first two years of the 1960's, that it became evident that 
curriculum revision, with all that the term implies, was the task 
of most immediate and Pressing importance. Teacher education, 
recruitment of talent into the scholarly professions, better instruc- 
tion in existing courses are all important, but the first step in any 


major program of reform, upon which all others advance in lock 
Step, is curriculum revision. 
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Having reached this conclusion, the ACLS decided for a variety 
of reasons to concentrate its own efforts initially upon the social 
studies. In the first place, there was more general dissatisfaction 
with this area of curriculum than with the humanities, and since 
art, music, and the several languages are taught as separate sub- 
jects, it was assumed that the appropriate learned societies could 
each work on these subjects independently. The social studies, 
however, are an amalgam of at least seven distinct social sciences, 
occasionally taught as disciplines but more often in some kind of 
integrated program that satisfies no one. Coordination in this area 
therefore was imperative, and this was the kind of role that the 
Council could play without duplicating the work of its constituent 
societies. 

It was evident from the beginning that disagreement about the 
purposes that the social studies program is supposed to serve was 
going to present a major obstacle to curriculum reform. In essence, 
this disagreement was over the issue of “citizenship” education, with 
the most unsophisticated advocates insisting that the whole social 
studies program must be oriented toward creating good and re- 
sponsible citizens, even to the extent of selecting only that content 
which will inculcate allegiance to the virtues and values of democ- 
racy, and with their boldest antagonists stating that “citizenship” is 
either a hopeless goal or a dangerous one because it can be used to 
promote any view on the political spectrum and ultimately to trans- 
form education into indoctrination. The more intelligent proponents 
of “citizenship” education, of course, would not rig the curriculum 
in so bald a fashion, Some state categorically, however, that the 
social sciences and the social studies are incompatible, since the 
former are neutral, beginning as they do in scepticism and selecting 
their data without regard to personal value commitments, while 
the latter are concerned with ethical considerations and must serve 
certain utilitarian purposes to which the school or the community 
subscribes, 

Before any major curricular reform was undertaken it was essen- 
tial to determine whether such a sharp distinction between the 
social sciences and the social studies did exist in fact. With this in 
mind, the ACLS commissioned nine social scientists to formulate 
the basic content objectives of the social studies as they understood 
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them from the points of view of their own disciplines and areas of 
specialization, and it asked the National Council for the Social 
Studies to have a paper prepared setting forth its view on the 
aims of the social studies. Each scholar was asked first to give his 
own views on the goals of education and of the social studies in 
particular, and then to set down what he would like high school 
graduates to know about his discipline or area. It was hoped that 


sufficient agreement about educational aims and content objectives 
would emerge from this preliminary process so that the real work 


of curriculum revision could get under way at once. 
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Again the NCSS paper states that to the extent the social sciences 
are scientific they are neutral and unconcerned with the ethical 
considerations involved in the social studies. It is true that the be- 
havioral sciences in particular emphasize the scientific method and 
are neutral in their search for truth. Nevertheless, almost all social 
sciences have their humanistic and philosophical aspects, and if they 
do not deal primarily with ethics and morals, most are deeply con- 
cerned with the attitudes and values that make for responsible 
citizenship. Joseph Strayer, indeed, in the chapter on history, seems 
almost to paraphrase the NCSS view that the social studies should 
instill “the beliefs of a free people, knowledge, abilities, and skills.” 
Strayer asserts that the social studies are expected to do three 
things: (1) teach about widely varying systems of belief and pat- 
terns of organization, (2) give the student the essential information 
about the cultural history of mankind, including particularly the 
traditions of his own society, and (3) inculcate certain attitudes and 
skills. Included among “attitudes” are a respect for evidence, toler- 
ance for differing points of view, appreciation of human dignity, 
a sense of civic responsibility, and devotion to the welfare of one’s 
country. By skills he refers to the techniques of historical method: 
the ability to discover relevant facts and to organize them into 
meaningful patterns, the ability to weigh conflicting evidence, dis- 
count biased statements, and choose among various interpretations 
and policies. History is perhaps unique in the range of contributions 
it can make to the social studies, and this may well be why it is still 
the core of the curriculum. Yet all the social sciences have some- 
thing to contribute in all the categories named above. 

Writing on the role of political science, Norton Long cautions 
that citizenship education presents “all the problems of indoctrina- 
tion and Propaganda” on the one hand and “the dangers of a scien- 
tific neutrality” on the other, but he believes that the analytical 
capabilities and perspectives of the social sciences can do much 
to minimize these hazards. The “milk-and-water moralism” of most 
civics texts, he insists, will not motivate students to enter com- 
munity politics, What needs to be imparted is “a body of factual 
knowledge, a theoretical apparatus for giving order and significance 
to this knowledge, a methodology of inquiry and verification, and, 
in addition, a philosophical appreciation of a range of values em- 
bodied in the subject matter of the disciplines.” What the student 
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needs also is an understanding of a great tradition to which he can 
adhere, “not in a spirit of uncritical acceptance but as a matter of 
free and intelligent allegiance.” The aim therefore is to apply philo- 
sophical and scientific analysis to the process of politics with a grasp 
of our cultural background. “By teaching the habit of analysis, the 
demand for evidence, the need for tolerance, and the capacity to 
develop critically-held standards of judgment, the schools will make 
their greatest contribution to the future public life of their stu- 


»5 


dents."5 


The economist, Ben Lewis, echoing the views of the National 
Task Force on Economic Education, certainly saw no incompatibility 
between his discipline and the social studies. He fully accepted 
“responsible citizenship” as the content objective of economics in 
the schools stating flatly that “to enlist the teaching of economics 
explicitly in the service of citizenship is in no sense to debase eco- 
nomics or to pervert economics as a science.” He made it equally 
clear, however, that a “responsible citizenship” orientation must not 


be enlisted as “a form of, or as a front for, indoctrination,”® for the 
latter was the “very 


a antithesis” of objective, scientific scholarship. 
Economics in the schools must not be expected to give pat answers 
to public problems or rules for correct behavior, and most certainly 
not advice about the use of credit facilities, installment purchases, 
or market transactions. Rather, economics in the schools should at- 
tempt to provide understanding of broad economic concepts, in- 
sight, rationality, and int 


ab ellectual maturity which are the indis- 
pensable qualities of citizenship. 
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gists, study of the family is a systematic analysis of how and why 
the family gets organized in various ways and the consequences of 
these modes of organization for other parts of the social system. If 
this is presented as bits and pieces dealing with marital adjustment 
or parent-child relationships, instead of placing the study of the 
family in a larger intellectual framework, the student will never see 
the significance of the sociologist's work. 

There is no doubt, therefore, that there are clear distinctions be- 
tween the social studies and the behavioral sciences as represented 
by sociology and psychology, and if the latter are to be included 
in the social studies program, they should probably be reserved for 
study in the late high school years. To say, however, that the other 
social sciences are so scientific and so neutral that they are not con- 
cerned with attitudes and values is to misunderstand the nature of 
these disciplines. The major difference between social studies teach- 
ers and social scientists is in the way they deal with attitudes and 
values; the former are more inclined to "teach" them, the latter 
prefer the students to discover them for themselves during the 
process of acquiring a liberal education. This is not a sufficient 
distinction to keep the two from cooperating in curriculum re- 
vision. It is, rather, just enough of a difference to compel teachers 
and scholars to work together in every phase of the revision process. 

This is, indeed, one of the major conclusions of The Social Studies 
and the Social Sciences. The scholars in the disciplines have a great 
deal to learn about the problems of curriculum in the schools; they 
must be brought to realize that their objectives as experts in the 
Social science disciplines do not coincide in every respect with 
those who are concerned with the social studies, and they must 
collaborate in preparing materials that will present the basic 
knowledge of their disciplines in a manner suitable for use in the 
schools. Social studies teachers will also have to reshape their 
thinking to some extent if they are going to do justice to the new 
materials and to the students in their charge. And, finally, the pro- 
fessors of education must be brought in early and play a sustained 
role in the process of curriculum revision, for upon them will fall 
the burden of educating the next generation of teachers. It will in 
a very real sense be up to them to insure that the present distinc- 
tions between the social studies and the social sciences narrow 
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rather than broaden in the decades ahead, for they are the philoso- 
phers of education and the ultimate arbiters of change pertaining 
to education in the schools, 

It was inevitable, when nine social scientists put their minds to 
what the content objectives of the social studies should be, that they 
should uncover other sets of problems. If subjects normally reserved 
for college are to be introduced into the school curriculum, the 
problem of grade level immediately arises. There is a real question, 
for example, at what age a child is intellectually prepared to grasp 
the kinds of abstract concepts that the social science disciplines 
construct or when he is able to profit by using the research methods 
of the scholarly disciplines. Mathematicians and scientists had al- 
ready shown that in their disciplines such matters could be usefully 
introduced much earlier than previously thought, but some of the 
social sciences present problems unknown to the more impersonal 
disciplines. A child may, for example, unduly personalize matters 
that are presented in sociology or psychology, or he may make direct 
applications to himself and his environment that are unjustified. The 
scholars who had to deal with such questions in their papers for the 
ACLS were generally willing to proceed cautiously on this, taking 


it for granted that the students could handle such material, provided 
their teachers were 
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to make their maximum contribution to the social studies program, 
these and a host of other controversial issues must be dealt with in 
the classroom in an atmosphere of scientific inquiry free from the 
prejudices, ignorance, and fears that may exist outside the school or 
in it. This certainly does not mean that current controversies should 
be deliberately introduced; it simply means that they should not be 
avoided where discussion may have an educational value or the 
presentation of the discipline requires it. There will be difficult prob- 
lems here, but the authors of the ACLS papers preferred to look 
upon them as challenges to be faced in curriculum revision rather 
than excuses for inaction and frustration. 

A final major problem revealed by the examination of content 
objectives, and the one that will be by all odds the most difficult for 
curriculum revisors to solve, is how to reconcile the conflicting claims 
of so many disciplines in the limited time available. Even if the 
social studies program is allotted a course a year in the total school 
curriculum, it is obvious that every discipline cannot be taught, all 
areas of the world cannot be covered, and not even the desired 
minimum in each discipline can be presented. Fortunately there are 
a few things that can be done relatively easily to alleviate the situa- 
tion. All the authors agreed that to try to do too much is to do noth- 
ing well, and therefore each was prepared to discard the hope of 
covering everything he desired in preference to selected studies in 
depth. This attitude is the first prerequisite to framing a manageable 
program. Second, the view frequently expressed, that children are 
capable of absorbing advanced materials at an earlier age than is 
presently required of them, gives promise of alleviating the tight 
time problem. Third, there is a good deal of overlap among the 
disciplines both in content and in research methods so that the social 
studies program carefully worked out to avoid duplication can be 
made to cover many more of the fundamental contributions of each 
discipline than might be expected. There are, of course, numerous 
ways in which the curriculum can be organized using various inter- 
disciplinary and multidisciplinary approaches, but in all such efforts 
the scholars of the pertinent disciplines must come to terms with 
each other. This will not be easy; it will require a great deal of 
thought, imagination, and experimentation, and there is no cer- 
tainty that one approach will prove to be superior to another. In 
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other words, several good ways will probably be found to achieve 
a coherent organization and sequence of materials, and at this stage 
no particular approach should be given priority over another. 

The Social Studies and the Social Sciences thus called for action 
along several lines in order to make sure that curriculum revision 
would produce alternate social studies programs. In accordance with 
these recommendations the ACLS decided upon three courses of 
action, It conducted a survey to determine what plans its constituent 
societies had to undertake curriculum revision in their disciplines. It 
joined forces with Educational Services Incorporated to sponsor a 
summer conference of scholars, educators, and school teachers as a 
first step toward trying to formulate a general design for a K-12 
sequence in the humanities and the social studies. And, simultane- 
ously, it commissioned Martin Mayer to survey the present state of 
the social studies, to identify promising programs of curriculum 
revision, and to locate those people, particularly social studies teach- 
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and English (at the elementary level) have concrete plans but no 
funds to implement them. Those concerned with art and music, 
civics and international relations, have not yet reached the point of 
framing proposals for thorough curriculum revision, but they have 
no immediate prospects for funding any plans they may develop. 
The American Economic Association and the Association of Ameri- 
can Geographers have sponsored projects to determine what general 
concepts and skills in their disciplines are appropriate for inclusion 
in the schools, but they have not been adequately financed to permit 
the scholars to work consistently and closely with social studies 
teachers to develop courses in detail, to prepare accompanying mate- 
rials, and to test and retest them in the schools. In short, these are 
not truly joint efforts, for the scholars are unable to give the teachers 
more than general guidance, and until they do, the revisions will 
necessarily remain less than adequate. 

The conference sponsored by the ACLS and Educational Services 
Incorporated was held at Endicott House in Dedham, Massachusetts, 
in June 1962. It was deliberately unstructured because it was be- 
lieved that the best hope of coming out with a fresh approach to the 
school curriculum was to give the forty-five participants ample op- 
portunity to confront one another in free-swinging debate and see 
what dominant ideas would emerge around which a new curriculum 
might be fashioned. Shortage of funds held the conference down to 
two weeks duration and deprived it of full representation in the 
humanities so that nothing so revolutionary as a unifying approach 
to the entire humanities and social studies curriculum was formu- 
lated. Nevertheless, guidelines were developed for structuring sub- 
stantial segments of the curriculum, and sufficient consensus was 
achieved in other areas to hold out promise that a coherent K-12 
program might ultimately be created. 

The first few days were spent in identifying problems and airing 
differences of opinion, but it soon became apparent that the central 

uestion was whether the humanities and the social studies could be 
streamlined and presented in such a way that students in twelve 
short years of school could acquire the skills and absorb the knowl- 
edge considered essential minimums in the modern world. The con- 
ferees believed that they could, provided a thoroughly integrated 
program could be developed which would be sequential in its offer- 


148 New Curricula 


ings, interdisciplinary in nature, and inductive in its method of ap- 
proach to the disciplines. 

This belief was not quickly or easily reached, and even at the end 
of the conference it was not shared with equal conviction by all 
participants. Yet most thought the ideas generated at the conference 
deserved to be developed and tested in the schools, and many were 
Prepared to devote their energies to this end. 

There were several reasons for this. In the first place, as the disci- 
plines were discussed in the early days of the conference, and it 
became clear that each had something of importance to contribute 
to the school curriculum, all of the participants began to understand 
the urgency of finding ways of incorporating them in the school 
program. From this point forward particularism began to give way 
to cooperative efforts. The humanities and the social sciences after 
all have a great deal in common, dealing as they do with man, his 
origins and his achievements, and there should be no reason why à 
coherent program incorporating both cannot be devised, History and 
the humanities may be concerned primarily with unique events and 
with man as a creative individual, while the social and behavioral 
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studied and appreciated. In this way children would begin with man 
and society in their most primitive and simplest forms, making use 
of the data, concepts, and techniques of anthropology and related 
disciplines, and acquiring the basis for further study in later years 
of more particularized disciplines and more complex civilizations. 

A framework which would introduce children in the early grades 
to the concept of evolution and to the modes of life practiced by 
hunting and gathering societies would, of course, be a revolutiona: 
one, reversing the standard pedagogic idea that the child must start 
his education with the known and the familiar and proceed from 
there to the unknown and the unfamiliar. The conferees, however, 
shared Jerome Bruner's doubts about the validity of present practice 
which carries the child progressively from the world of the home 
and the school to the larger worlds of the neighborhood and the 
community, They were instead persuaded by his thesis that the 
child’s mind tends to be occupied by his own real world of fantasy 
and imagination, and they sought to capitalize on this phenomenon. 

Bruner’s The Process of Education, indeed, had a profound in- 
fluence upon the conferees whenever they dealt with purely peda- 
gogical problems, for his analysis of the development of the learning 
process seemed to demonstrate that the revision in content desired 
by the humanists and social scientists was not only feasible but peda- 
gogically sound. Moreover, those participants who had been in- 
volved in developing the new physics curriculum had found Bruner’s 
ideas to be successful as they had applied them, and they were eager 
to have the Endicott House conferees emulate their procedures and 
methods to the extent that the subject matter of the humanities and 
social studies would permit. 

Bruner, for example, does not believe that learning is a waiting 
process in which children must at intervals mark time until they 
mature enough to be introduced to increasingly complex subjects. 
The foundations of any subject may be taught in some form at any 
age. Experience over a decade, he says, indicates that “our schools 
may be wasting precious years by postponing the teaching of many 
important subjects on the ground that they are too difficult.” The 
fact is that the basic concepts of the sciences can be grasped by chil- 


7 Jerome S. Bruner, The Process of Education (Cambridge, Mass., 1962), 
p. 12. 
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dren far earlier than has generally been thought possible, and it =» 
be presumed that the same applies to the humanities and the social 
sciences. . : 
"These were, of course, encouraging ideas to people struggling with 
the seemingly impossible task of finding enough time in the cst 
program to accomplish what they considered the bare essentials o 
education, and the Endicott House conferees were certainly eager 
to push forward the age level at which serious and significant mate- 
rials could be presented, if in fact a workable method existed of 
introducing students at an early age to the systematic bodies of 
knowledge with which, as humanists and social scientists, they were 
concerned, They had to be convinced however that the concepts of 
the verbal disciplines can be grasped by young children as mathe- 
matics and the sciences can, and they needed guidance in methods 
of introducing their disciplines, as disciplines, at any level in the 
schools. Once again Bruner provided the ideas on which the con- 
ference was to proceed. 


Learning should never be designed merely for the moment, for the 
passing of tomorrow’s examination as it were; it should also and 
primarily be designed to en 


able us to go further more easily at a 
later date. Of necessity, however, school children get only relatively 
brief glimpses of all the subjects they have to take, and the problem 
is what can be done during each of these exposures to learning to 
make them count in their thinking in later years. The answer in 
Bruner’s words is to give students “an understanding of the funda- 
mental structure of whatever subjects we choose to teach,"* and by 
grasping the structure of a subject he means "understanding it in a 
way that permits m 


any other things to be related t 
fully.” If a person i 


o it meaning- 
s to be able to recognize the applicability of an 
idea to a new situation, he must und 


erstand clearly the nature of the 
subject with which he is dealing; he must, in other words, have a 
firm grasp of the underlying principles that give structure to the 
subject, and “the more fundamental or basic is the idea he has 
learned . . . the greater will be its breadth of applicability to new 
problems."'? Knowledge of specific topics without Some structure to 
tie them together is unlikely to be long remembered, and generaliz- 

8 Ibid., p. 11. 


9 Ibid., p. 7. 
10 Ibid., p. 18. 
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ing from what the student has already learned to what he may meet 
later becomes impossible. It is known, on the other hand, that one 
way in which early learning makes later study more effective is 
through the transfer in the student's mind of principles and atti- 
tudes. This type of transfer is at the core of the educational process 
for it permits him to use a general idea, once mastered, as a basis for 
seeing subsequent problems as special cases of the idea learned 
originally. Learning, in short, is not only more efficient but more 
durable if there is a structure to which specific pieces of information 
may be attached. 

Redesigning the entire school curriculum so that it will clearly 
reflect the most profound and pervading ideas and attitudes of the 
humanistic and social science disciplines is obviously going to be a 
Herculean task. It required the best minds in mathematics and sci- 
ence to strip their disciplines down to the relatively simple concepts 
that form their basis. No one doubts that the task of getting at the 
core of the humanities and social sciences and rewriting teaching 
materials for them in such a way that their most fundamental themes 
and concepts are given a central role in the curriculum is going to 
be equally difficult, and many suspect that it will be infinitely more 
so. Then to fit these materials to the capacities of children through- 
out twelve years of school will add unmeasurably to the complexity 
of the task. 

Not the least of the problems is that too little is known about how 
to teach the fundamental structure of a discipline effectively. Most 
of the ideas that are basic to the scholarly disciplines will be incom- 
prehensible to young children if they are presented in formal terms 
or expressed as verbal concepts. It is known that young children 
learn by action, imagery, and notation in that order, and there is 
considerable evidence that recapitulating this order is helpful in all 
learning situations. Simply put, this means that students should not 
be asked to memorize the laws of science or to commit basic con- 
cepts to memory. They should instead be given the raw materials of 
knowledge, the artifacts or documents or laboratory equipment 
which the scholar himself uses, and then be asked to see what they 
can make out of them. The student is not, in other words, to bea 
passive recipient of knowledge, but an active participant who will 
learn by doing. 

Taking their cue from the experiences of the mathematicians and 
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sciences, the Endicott House conferees expressed the hope, for ex- 
ample, that young children, given replicas of the materials unearthed 
in archaeological digs and then encouraged to suggest explanations 
from the evidence in their hands, would not only find existing inter- 
pretations more meaningful but would also be getting transferable 
lessons in methods of research. The conferees assumed, in other 
words, that carefully designed materials could help students de- 
velop ideas for themselves before the generalizations were formally 
presented to them. The very young child would, of course, have to 
depend on manual manipulation of his materials and would begin 
to develop ideas intuitively; as he progressed in years and learning, 
verbal imagery would replace much of the action. He would begin 
to make connections and formulate concepts more easily, and would 
come to see for himself the structure of the discipline. From his con- 


tinual exploration of the field, it was thought that he would emerge 
not only with a deeper understanding of basic principles but with 
the habits of mind 


and methods of approach which would enable 
him to make the m 


aximum use of his intellectual capacity and his 
still limited knowledge. 


The conferees were aware of the problematic nature of their as- 


nductive approach to learning as it 
ocial sciences and particularly a$ 
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these is an elementary sequence, for grades one through six, which 
explores man’s origins and the history of Western man up through 
Minoan Crete and Mycenean Greece, combining the insights of an- 
thropology, archaeology, history, music, art, and classics, and draw- 
ing upon other disciplines where appropriate. It will make extensive 
use, particularly in the early segments of the sequence, upon spe- 
cially prepared films of current archaeological expeditions, and upon 
models of the raw materials of anthropology. 

Following this, plans call for a junior high school sequence, the 
core of which will be an eighth grade course on the 17th and 18th 
century origins of American culture emphasizing the transition from 
subject of the Crown to citizen of the United States. The “subject- 
to-citizen” approach is not a new one. This course, unlike previous 
ones, however, would draw upon the resources, not just of history, 
but of all the relevant humanistic and social science disciplines, in- 
tegrating them carefully in a thoroughly interdisciplinary manner 
and presenting the materials in depth through a series of case studies 
comparing analogous situations and events in 17th century England 
and 18th century America. 

This kind of integration of both subject matter and method of 
approach in the elementary and junior high schools, the conferees 
believed, would introduce students to the different habits of mind 
peculiar to each discipline and would lay the foundation for senior 
high school courses oriented toward individual disciplines or broad 
disciplinary categories. No agreement was reached at the confer- 
ence, however, on what the high school curriculum should contain. 
A group of anthropologists, psychologists, and sociologists believed 
that an integrated course on the behavioral sciences could be de- 
veloped successfully for the tenth grade; others feared that the lack 
of anything resembling a unified body of behavioral science theory 
or structure would make such an enterprise exceedingly difficult and 
they preferred to pin their hopes on the preparation of a number of 
separate social science electives for the twelfth grade. American 
history was considered essential and an interdisciplinary area studies 
course appeared to be preferred over world history. But no agree- 
ment was reached on any of these or upon whether a modern hu- 
manities course would be more appropriate than electives in art, 
literature, and music, because no clear framework was established 
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for a high school program as had been done for the gel 
school sequence and to a lesser degree for the junior high sc! : Es 
planning committee is working on this problem at the presen 4 t: 
and it is hoped that a second Endicott House conference c 
arranged for the summer of 1963 which will be able to vea s 
spine for at least the social studies pun in the high school, bu 

i n the sequences that have gone before, 

The frt Endicott House amem did however endorse n 
siastically a proposal for an optional six-year classics a rete 
the junior-senior high school level. This unit, on which wor eus 
beginning, is based on the conviction that at least some d : 
ought to have a personal understanding of the roots of our civili i 
tion which are as much embedded in Greece and Rome as in t : 
Anglo-Saxon tradition. The classics, indeed, have a concrete e 
personal message for young Americans on a wide range of subjec : 
such as freedom and slavery, and the individual and society; o: 
the new techniques of language learning give promise for the firs 
time that students may be brought to experience this message 


through deep immersion in the languages of the times, Through 
reading and research in the original texts, students have a real op- 
portunity to establish 


personal contact not only with the classical 
authors but with all the facets of classical life from poetry to politics. 


; but it is encouraging that the social scientists 
at the conference who 


Scientists as critics an 
The ACLS would 


i 
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early grades (in order to insure that students do not grow up as 
slaves to rules and formulas) are inclined to question a heavy em- 
phasis on the inductive approach in later stages of education. In the 
first place, there is no proof that the complex and sophisticated con- 
cepts of the humanities and social sciences can be grasped as readily 
by this method as appears to be the case with mathematics and the 
natural sciences where knowledge can be verified experimentally or 
by its internal consistency. In the second place, it is probably a 
slower method of instruction, and since there is little reason to con- 
tinue it once students have grasped the desired concepts, it may be 
wiser in the interest of faster progress and hence in economy of time 
to tend increasingly toward presentation and less toward inductive 
learning in the later stages of the school curriculum. 

The ACLS realizes similarly that the interdisciplinary approach 
can be carried too far, just as it knows that no single curriculum can 
do justice to the valid claims of all the disciplines. It is therefore 
encouraging its constituent societies to continue their own efforts in 
curriculum revision. Nor does it expect to limit its own activities to 
a single effort; it is continually seeking and receiving suggestions 
from its Committee on the Secondary Schools, from its constituency 
and from special consultants for other promising lines of attack on 
the complex problems of curriculum revision, 

One of these consultants, Martin Mayer, has been referred to 
previously, The survey he was asked to undertake was designed 
primarily to provide the Council and the Carnegie Corporation of 
New York with information about people and projects deserving of 
Support. He was to concentrate upon seeking out scholars, teachers, 
and school systems engaged in programs to revise the social studies 
curriculum, and to submit a report of his findings. This he has done, 
and his recommendations are currently under consideration. 

Mayer's function was not to make an exhaustive study nor to 
present an expert’s views on the social studies since he is neither a 
scholar nor an educator, It was believed, however, that as an acute 
observer of the contemporary scene, as an independent thinker, and 
a layman, he might throw some fresh light on the problems of cur- 
riculum revision. It is of interest to note that he agrees with most 
social scientists that the social studies should be taught within the 
framework of the disciplines they represent. The social studies, as 


156 New Curricula 


presently conceived, he finds to be “a hodge-podge of irrelevancies,” 
taught unsystematically, thus giving the students no means for clear 
and valid organization of their own social observations and experi- 
ences, Teaching, in his words, ought to be “the reorganization of 
Taw experience in such a way that the human mind will discover the 
usable patterns of thought called disciplines,” and therefore scholars 
who hope to revise the school curriculum must first set to work to 
define the basic structure of their disciplines. 

During the course of his survey Mayer undertook to examine the 
mathematics and science reform movements, and he found much in 
them that the social scientists might profitably use as models of 
reform. He cautioned, however, that the problems in the social 
studies are inherently more difficult because several of the social 
sciences are not self-consistent disciplines and some appear to lack 


any unifying structure for the students to grasp. This is particularly 
true of the behavioral sciences which, in his opinion, are short on 
theories and subst 


antive knowledge, overemphasize the scientific 
method of investigation, and employ highly specialized terminology- 

Anthropology is the only behavioral science that Mayer thinks is 
likely in the immediate future to make a substantial contribution to 


and who are devoting their e 
cent of the mathematics and 
The failure of some of th 


E the other social science disciplines to ap- 
proach the task of curriculum revision in this way leads Mayer to 
11 Statements and quotations are taken from Martin Mayer's confidential re- 
port to the ACLS. 
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be less optimistic of results. Unless the best minds in each discipline 
take the time to clarify and simplify their disciplines for teaching 
purposes, he says, and unless they are willing to work with teachers 
and children in developing materials suitable to the inductive ap- 
proach to learning, little effective work in the social sciences will be 
done in the schools, and probably none in the elementary grades. 

Mayer is a professional writer and he intends to publish a book 
based upon the impressions he gained while conducting his survey 
for the ACLS. It is unnecessary therefore to set forth his views here 
in detail. It should be noted, however, that as an educated layman 
looking at the schools from the outside, he believes that history 
should continue to be the core of the social studies curriculum, Of 
all school subjects, he says, “history is most nearly indispensable to 
education,” and it is therefore the most vital area for curriculum 
revision. “The man who has no interest in history is uneducated and 
probably uneducable,” for no part of human reality can be under- 
stood without an examination of the past. With history as a school 
subject under attack by those who want more room in the curricu- 
lum for social and behavioral sciences it is therefore imperative that 
historians make a concerted effort to render the materials and meth- 
ods of teaching their subject invulnerable to incursion, Historians 
recognize this, says Mayer, and despite the meager funds available 
to them, they have been able to make some improvements in history 
teaching in recent years. The tasks remaining, however, are enor- 
mous, for the amount of knowledge necessary before the student can 
begin to acquire some sense of the structure and relationships of 
history is prodigious in comparison to other disciplines, and history 
cannot be taught intelligently before the child develops a sense of 
time in mid-elementary school years. Most historians agree that his- 
tory cannot be "covered," and that they must have the courage to 
exclude the irrelevant as well as the wisdom to include the essentials. 
What they have not done yet, in Mayer's opinion, is to attack the 
pedagogical aspects of presenting history in the schools or, it might 
be added, to find the financing necessary to make a major assault 
upon the problems that confront them. 


One promising route to the study of history, in the years before 
the child can handle the idea of chronology, is through the study of 
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archaeology where time sequence is usually given in a visual form 
through the successive strata on the site, and the question of what 
can be said on the basis of the material objects present provides an 
excellent beginning to the nature of evidence. Preliterate societies 
make fine teaching models for young children precisely because they 
offer so little evidence that almost everything is relevant, and this is 
one of the reasons the ACLS-ESI elementary sequence may prove 
to be successful, When one comes to the study of history, however, 
where the amount of evidence is overwhelming and the teacher must 
allot more time to case studies in depth, the less one gains a feeling 
for the sweep of history, and the more difficult becomes the task of 
curriculum revision. This is one of the tasks that the ACLS-ESI 
teams on the junior and senior high school programs are wrestling 
with currently. 

One of the most encouraging signs of eventual success that the 
ACLS has discovered in the recent past is that some of the best 
minds in the scholarly disciplines, some of the most talented and 
experienced teachers in the schools, and some of the finest school 
systems in the country are eager to devote themselves to the complex 
task of curriculum revision. It has learned also that those already 
deeply immersed in it are enthusiastic about the possibilities of 
effective results because they are in substantial agreement about the 
kinds of results they wish to achieve. The Social Studies and Hu- 
manities Curriculum Program, sponsored by the ACLS and ESI, 
will not fail, therefore, from lack of talent nor from lack of agree- 
ment on what intellectual equipment students ought to have when 
they emerge from high school. 
er Cosi for an this program is being designed are going 
in Bs us eet RE TUE s a Western democra 

ayy mate association with societies having very differ- 
ent traditions, and in a world of conflict and rapid change. Accord- 
ingly they should be led to understand the relations between the 
individual and society, the characteristics of societies in general, 
and the comparisons between them, They should also learn about 
the historical process of change and specifically about the kinds of 
problems Western institutions have characteristically encountered. 
This means that the historical process must not be neglected in the 
curriculum in favor of studies dealing with the static analysis of 
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social organization at one point in time, for no student today can 
afford to miss whatever can be learned about social change, More- 
over, if students are to think intelligently about society and the 
participation of individuals in it in a period of dynamic change, they 
will need to learn some method of picking their way through the 
welter of facts in order to discover those that are relevant and es- 
sential. This means that they must begin to learn the structure of 
generalizations that is the heart of any science dealing with the 
behavior of man in society—generalizations, that is to say, about 
both the structure of societies and their processes of change over 
time. 

Some of these generalizations are concerned with mental proc- 
esses and should become part of the student's intellectual equip- 
ment; others have to do with fundamental attitudes and ought to 
become part of his character. In other words, by developing men as 
well as minds, this program seeks to incorporate the goals of both 
the social studies and the social sciences. 

One final point needs to be made about this or any program of 
curriculum revision that intends to introduce students to the dis- 
ciplines in a meaningful way. No teaching materials can be devised 
that will by themselves give students an understanding of the struc- 
ture and methods of the disciplines, and an intimate connection 
exists therefore between revision of the curriculum and teacher 
education. The kind of education required by teachers of the new 
curriculum was set forth clearly in the report of a Conference on 
New Directions in Teacher Education, held in February, 1962, and 
sponsored by the ACLS and the American Association for the Ad- 
vancement of Science.” 

The participants of this conference, including scholars repre- 
senting mathematics and the biological and physical sciences as well 
as the social sciences and humanities, were firmly of the opinion that 
the prospective teacher must have a broad liberal arts education, 
but, like other undergraduates, he must major in a discipline and be 
given an opportunity for independent inquiry. “By demonstration 


12 This report was published in Science Education News, published by the 
American Association for the Advancement of Science, June 1962, the ACLS 
Newsletter, Vol. XIII, No. 6 (October 1962), and it will appear in a forthcom- 
ing issue of the Journal of Teacher Education. 
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the teacher must help his students develop a disciplined, independ- 
ent and critical approach to knowledge. Thus it is essential that his 
undergraduate education introduce the teacher to this sort of crea- 
tive scholarship.” Moreover, a continuing aim of graduate study for 
the teacher should be “to deepen understanding of the nature, struc- 
ture, function, and history (as appropriate) of a given discipline. 
One of the chief contributions of scholars to teacher education, 
therefore, is the development of curriculum studies "that will lead 
to the shaping of coordinated curricula in each of the basic disci- 
plines from the elementary grades through college and graduate 
schools." 

This is one area of curriculum revision that has not yet received 
adequate attention. Summer institutes are being held in science, 
mathematics, and the modern foreign languages under the National 
Defense Education Act in order to introduce teachers to the spectac- 
ular changes in these fields, and it is to be hoped that federal sup- 
port for institutes in the other disciplines will soon be forthcoming; 
for if the next generation of teachers is to be adequately prepared 


to handle the new school programs curriculum revision must be 
extended beyond the schools to include the programs of higher 
education. 


10 


The Curriculum Research and Development 
Program of the U.S. Office of Education: Project 
English, Project Social Studies and Beyond 


FRANCIS A. J. IANNI * THE COOPERATIVE RESEARCH BRANCH OF 
THE UNITED STATES OFFICE OF EDUCATION" 


LOIS S. JOSEPHS * CARNEGIE INSTITUTE OF TECHNOLOGY 


The role of the U.S. Office of Education in the development of 
the new educational curricula is one of relatively recent origin. 
While it is certainly a valid assumption that the major federal 
agency charged with responsibility for education should have been 
actively engaged in curriculum revision programs, until the passage 
of the National Defense Education Act of 1958, the Office's role was 
primarily a consultative one. And most often this consultation took 
the form of the preparation of descriptive studies of curriculum 
materials prepared by other organizations rather than any direct 
involvement in curriculum revision programs or research into new 
curriculum methods. 

Actually, however, the interest of the national government in 
both research and education has a respectable antiquity. While we 
often assume that governmental interest in educational improve- 
ment was launched with Sputnik I, the nation has long encouraged 
both research and educational enterprise. The creation of the Smith- 
sonian Institution in 1877, the Morrill Act establishing the land- 


1 Dr. Ianni contributed to this chapter in his private capacity and no official 


support or endorsement by the Office of Education is intended or should be 
inferred. 
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grant colleges in 1862, the founding of the National neadan d 
Sciences in 1863 and the United States Office of Education in a 
all give evidence of this concern early in our national sid a 
more recent years, the emergence of the Office of Naval epe e 
1946, the National Institutes of Health in 1938, the National Defen d 
Education Act of 1958, the National Science Foundation in 1950 an i 
the Cooperative Research Program of the United States Office o 
Education in 1956 are new evidences of continued interest. . : 

As one looks back over this chronology, however, one salient ne 
emerges: in each case the motivating factor, or at least the mani - 
motivation, has been the enhancement of the national -—— o 
purpose as conceived in broadly utilitarian terms. Thus researc pe 
agriculture, stimulated under the Morrill Act and developed unde 
the Hatch Act of 1887 which brought about the agricultural experi- 
ment stations, was made palatable to the nation not as science us 
rather as a means of improving agricultural productivity in bot 
quantity and quality. But while it becomes increasingly possible to 
obtain congressional approval for research funds for remedial pro- 
grams for the deaf, the blind, the mentally retarded, the delinquent 
and even the gifted, appropriations for curriculum research and de- 
velopment in the area of the improvement of the quality of education 
have been difficult to obtain. Even today, both foreign language and 
area training programs must be sold to the Congress as a means of 
bolstering the national defense and of getting on in a world grown 
perilously small. 

Certainly, some of the causes of the failure to view inquiry into 
educational problems as vital to the national and individual interest 
are inherent in the lack of drama in educational research—no con- 
gressman's daughter has ever died of a split infinitive and who 
among us is prepared to rally patriotically to the defense of Miss 
Johnson's home room class. But in large measure, educational re- 
search has failed to catch the political and public imagination be- 
cause it has been unimaginative and, until recent years, almost 
wholly restricted to doctora] dissertations and small, uninteresting 
research projects. Think back over the years to the significant in- 
novations in educational practice, and you will find that all too often 
they grew out of the experience and insight of an individual or the 
pressure of society rather than the findings of educational research. 


NNN 
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The first direct involvement of the Office of Education in the area 
of curriculum revision came about as an almost indirect result of the 
National Defense Education Act. Passed in response to the dramatic 
appeal to catch up with and outstrip the Soviet efforts in education 
and technology, the Act had several provisions which had important 
effects on curriculum development. Title III of the Act, for example, 
provided financial assistance for strengthening science, mathematics, 
and modern foreign language instruction; Title VII provided for 
research and experimentation in more effective use of television, 
radio, motion pictures and related media for education; Title VIII 
established area vocational education programs; other titles were 
also aimed at improving instruction. But of all the titles, Title VI, 
which established the Office’s Language Development Program, had 
the most important implications for curriculum revision. 

Under Title VI, the Commissioner of Education is authorized to 
draw contracts with institutions of higher education for in-service 
institutes: to improve the skills and effectiveness of elementary and 
secondary school teachers of modern foreign languages; to establish 
centers for teaching foreign languages rarely taught in this country, 
as well as related instruction in history, political science, linguistics, 
economics, geography, and anthropology; and to stimulate research 
related to instruction in modern foreign languages. As a result of 
the provisions of Title VI, curricular materials in modern foreign 
languages have been continuously developed and over 40 percent 
of the nation’s teachers of these languages have been retrained at 
institutes utilizing the new materials. While these developments were 
coming about under the NDEA, there was a second series of events 
which produced a new program of direct involvement in curriculum 
research and development through expansion of the Cooperative 
Research Act of 1954. 

The Cooperative Research Program of the Office of Education is 
a relatively recent addition to the growing number of federal fund- 
ing programs. The post World War II period ushered in some 
awarenesses of the great need for adequate research in education 
and related areas as a basis for sound educational practice. The 
growing recognition of this need led to the passage of Public Law 
531 by the 83rd Congress. This Law, which was signed by the 
President on July 26, 1954, authorized the Commissioner of Educa- 
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tion “to enter into contracts and jointly financed cooperative a 
rangements with universities and colleges and State educationa 
agencies for the conduct of research, surveys, and demonstrations à 
the field of education." Although the Law was passed in 1954, funds 
were not appropriated for its implementation until fiscal year 1957. 
For the first year of operation, approximately one million gan 
was appropriated; for the second year it was increased to 82,3 ee 
lion. Since that time, the budgetary appropriations have continue 

to grow; and in fiscal year 1963, the budget for the Program, ex- 
clusive of some special foreign currency items, is $7 million. The 
budget requested for 1964 is $17 million. 

In the early years, the Program was focused on ten areas of re- 
search interest which the Office of Education considered particularly 
important, although projects in other areas of education were also 
supported. In recent years, however, the Program has encouraged 
and received applications from the wide spectrum of research in- 
terests relevant to education. As a result, the research areas serviced 
by the Program have expanded rapidly; and today research is being 
supported in many fields of basic knowledge—fields which hold 
promise of important contributions to educational knowledge. This 
diversification has led to the involvement of growing numbers of 
scholars, behavioral and social scientists, who have joined with edu- 


cational researchers in addressing themselves to the problems of 
education. Equally 


as important in its role in attracting new research 
talent to education 


al problems, the Program has also served as the 
primary source for providin 


g research situations for the training of 
young researchers and the continued support of established re- 
searchers. 

But despite the obvious promise of the important findings result- 
ing from this research, there is little evidence of any innovative 
effect on American educational practice. Despite one study which 
produced an aural method of teaching the blind at four times the 
rate of Braille, Braille still continues as the principal method of 
teaching the blind. Despite over 


Seventy major studies of teaching- 
learning methods, the traditional patterns of the teaching-learning 
process have remained unchanged except for occasional minor re- 


finements, usually in the direction of reinforcement of existing meth- 
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ods. It soon became obvious that research alone will not bring about 
educational innovation. 

The reasons for this failure to bring about a practical realization 
of the promise of educational research result from the simple fact 
that research and development aimed at improving education has 
usually been at such a basic level that it has never been taken seri- 
ously by most educators. This is as much the result of the ineptness 
and lack of vision of the researcher as it is the product of the educa- 
tor's notorious tendency to cling tenaciously to the security of old 
and familiar practices. Until very recently, educational research in 
English and the social studies, for example, has not been regarded as 
a respectable field of endeavor by the best scholars in such fields as 
English, history, geography, economics, anthropology, sociology, and 
psychology. As a result, the responsibility for educational research 
in this area was left almost entirely to faculties of education, who 
have labored valiantly but under great handicaps and with dis- 
tressingly small results. Faced with the scorn of his more respectable 
colleagues in the humanities and the natural and social sciences, 
many educational researchers retreated to the small, manageable 
research project in an attempt to spread the mantle of science over 
their efforts. They would pronounce the well defined and exquisitely 
designed small research project approach as the only scientifically 
tenable one for research in education. 

This project-by-project approach served educational research well 
as a means of establishing a firm base for the development of tech- 
niques, but it was obviously not the best method for bringing about 
major educational innovation in the schools. A careful scrutiny of 
research in the physical sciences, medicine, and the behavioral sci- 
ences, all of which are certainly further along in the improvement 
of research techniques than is education, reveals that the project 
approach loses its utility when it is applied to the resolution of 
major problems. The project approach has proven most valuable in 
basic research, where the investigator has a particular hypothesis 
or series of hypotheses which he desires to test. Thus, the project is 
essentially a technique for focusing attention on some discrete prob- 
lem within a relatively narrow area of interest. The identification of 
a particular strain of virus is an example of the project approach in 
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medical research. A project which seeks to determine the effects of 
various forms of discipline on student achievement isa similar ex- 
ample from educational research. In both cases the in ied 7 
examining the interaction of variables under relatively control e 
conditions. But, because of the very nature of the rigid controls 
necessary to basic research, the operation of these variables outside 
the laboratory or the experimental classroom is left unanswered un- 
less basic research findings are field-tested in a variety of situations. 
And after field-testing they must be demonstrated and eventually 
disseminated to the practitioners before research can have any im- 
pact on practice, . k 4 
These steps of basic research, field-testing, demonstration = 
dissemination, along with continuous research planning and devel- 
opment, form the basic steps in the research process. It seems rela- 
tively obvious that if new “projects” have to be mounted for each 
of the four steps in an area of research interest, there must be a 
significant loss both in time and continuity in research. Our estimate 
is that at the present time, the time lag between the emergence of a 


researchable idea and its final dissemination as a usable tool through- 
out the schools, 


approaches forty years in the field of education. 
The trend in most fields of research has been to move from the 
project approach to the next stage of rese 
gram research—where pre-planned, continuo 
steps in the research process is focused on 
until solutions are found 


arch mobilization—pro- 
us attention, through all 


ogram from development 
e steps of basic research, 


The first steps in this movement within the Office of Education 
took place in 1962, with the introduction of "programed research 


activities in the areas of English and talent development as a means 
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of focusing major attention on these particular problem areas of 
education. In 1963, a similar programatic approach is being taken 
to the area of the social studies and in 1964 the same approach in 
the arts, in teacher education and the learning disorders. In each of 
these programed areas, funds are or will be available for planning 
and development programs, basic and applied research, curriculum 
development, field testing and demonstration, and dissemination. 
Under the present operational plan, each phase of the research pro- 
gram must be applied for separately; but we are encouraging appli- 
cations for total programatic support in 1963. 

When the programed research activities were first established in 
the fiscal year 1962, applications were accepted for research devel- 
opment activities such as conferences and seminars, basic and ap- 
plied research projects, curriculum study centers (designed to de- 
velop and test new curricula) and demonstration programs. The 
diagram below indicates the planned interrelationships among these 
various types of projects in English. 

The first step involved in the planned program was the convening 
of a conference of English scholars, English educators, researchers, 
teachers and administrators to review research and curriculum pro- 
grams in the field of English. The conference also described needed 
research and curriculum materials as well as identify those indi- 
viduals and institutions to be involved. Growing out of the con- 
ference would be a series of research projects aimed at gathering 
data on specific problems associated with curriculum development 
in the field of English. These projects would cover the range of 
research needs from such basic questions as the relationship between 
ability in written composition and awareness of grammar in students 
to surveys of existing research in specialized fields of English. Proj- 
€cts would be established at various universities, colleges, and State 
departments of education with no necessary relationship among the 
various projects, 

The heart of the new plan, however, would be the establishment 
of a series of curriculum study centers designed to (1) examine 
existing curricula in English; (2) design and develop new curricula 
where needed; (3) test ang refine the curricula in actual school situ- 
ations; and (4) produce and make available on a wide scale new 
curricula materials, Once the materials are developed they would be 


PLANNED RELATIONSHIPS AMONG ACTIVITIES IN 
PROJECT ENGLISH 


Research and Development Activities 


CONFERENCE ON NEEDED RESEARCH IN ENGLISH 


English scholars, educators, researchers meet with English 
teachers and administrators to describe needed research and 


curriculum development and identify individuals and insti- 
tutions to be involved. 


Held at University X 


Research Project Research Project 


A study of the 
application of de- 
scriptive linguistics 

to teaching of English: 
University A 


A study to identify 
the content of a lin- 
guistically based gram- 
mar program: 

State Dept. of 
Education A 


Curriculum Study Center 


Development of a language-centered 
curriculum for grades 7 through 12 


Develops, tests, refines, and pro- 
duces curricular materials 


University Y in conjunction with lo- 
cal public schools 


Demonstration Center Demonstration Center 


Center to demonstrate 
new linguistics materials 


Demonstration of use of 
English TV units of 


to teachers instruction 


Demonstration Center for 
Teachers at University Z 


Demonstration Program at 
School System A 
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demonstrated to teachers through a series of demonstration centers 
established throughout the country. 

Perhaps the greatest shortcoming of this plan was that each of 
the phases of the research program—research development, curricu- 
lum development, and so on—had to take place almost concurrently 
at different universities rather than in the continuous program ap- 
proach which we would have preferred. This was a function of an 
attempt to get each area of activity off to an early start so that some 
research results, some curriculum materials and some demonstrations 
would be available for early use. 

In our experience with the first two years of Project English we 
feel reasonable assurance that this approach has met with great 
Success in both establishing a programatic approach to the develop- 
ment of new curricula in English and in establishing a model for 
future programatic approaches to other subject areas as well. What- 
ever its shortcomings and however small the program was at the 
very beginning materials are being produced and demonstrated in 
à variety of forms and areas at the present time, This has resulted 
not only from the enthusiastic response of the English profession 
and the schools, but also from the fact that the Office of Education 
was able to back up the impetus of the revolution which had already 
begun in the field of English. 


Project English 


The bloodless revolution in English also did not begin with 
Sputnik; it began with a concept—a concept that the English cur- 
riculum demands a concept. No more the rote activity, meaningless 
and superficial, that looks factually at literature and prescriptively 
at language. No more the English classroom as the catch-all for 
whatever is rejected by the other disciplines. As with all revolutions, 
bloodless or bloody, this one in English began slowly, building on 
discontent and dissatisfaction, building perhaps in isolated class- 
rooms, perhaps in the mind of a creative teacher, and certainly 
building momentum in scattered attempts to turn a concept into a 
reality. But to borrow from T. S. Eliot, “Between the idea/And the 
reality . . . Falls the Shadow"; and even more significant, "Between 
the conception/And the creation . . . Falls the Shadow." The revo- 
lution is launched; the conception, the idea is formed but it is still 
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a long way to creation or the reality for there are many shadows. "e 
the gap can be narrowed exceedingly, certainly enough to reac 
some aspects of the conceptual reality, and in the field of English, 
we move in that direction, a good direction, a positive one. Most 
vital to that direction is the Project English Program, sponsored by 
the U.S. Office of Education, a project which assumes great impor- 
tance in the step-by-step evolvement out of the initial revolution. 
Before looking closely at how the Project English program has i 
fluenced and will continue to influence the changes in the teaching 
of English, we might first look at what the concept is, how it has 
evolved, and what progress has been made before government in- 
terest. Finally, we may see the possibilities for working toward the 
whole creation in terms of the Office of Education Program in Eng- 
lish, Project English. 

We might begin anywhere in the 
before, but 1958 and the 
Teaching of English”? mos 
change. The revolution in 
cluded academic specialist: 


English in elementary and secondary schools, and secondary school 
administrators and tea 


past ten years, perhaps even 
statements in the “Basic Issues in the 


are sequential A asic programs in English be derived that 
equential an A in the Mind : 
the graduate schools?" € Xindergarten through 


Certainly, 


such a progra 
sequence can be based, 


les Association: 
Modern Language Association; and NCTE: “The! 


of English.” Elementary English Vol, 36. 
3 Dorothy M. Fraser, Current Cur 
NEA, June, 1962, p. 47. | 
Ruth Strickland, "Some Basic Issues in the Teaching of English," An 
English Teacher's Reader, Ed. Morton J. Weiss (New Yorks tie Ody sey Press, 
Inc.), p. 17. 


College English Association; 


Basic Issues in the Teaching 
, Supplement. 


riculum Studies in Academic Subjects 
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nationwide survey in which he discovered trends and interests in 
the existing curriculum.’ His survey indicated not only slowly de- 
veloping changes but also dissatisfaction, the concern for a drastic 
need for change. 

So far we see only a defining of issues. Soon, however, people in 
English began to be more definite, more specific; individuals and 
groups began to propose possible ways to initiate change, remove 
the shadows and bring the concept to a reality. One important group 
of conferences, the annual Yale Conference in the Teaching of Eng- 
lish, considered more definite topics: 


Questions with which the committees were asked to grapple 
were such as these: What kind of language teaching should be 


going on in the secondary school? What is grammar? . . . How 
can writing be taught? What writing skills are most needed? 
* . . As for literature: How can poetry be taught? . . . How 


can we rise above the level of teaching only what happens? 


The participants wished to define a fundamental approach to the 
“how” of teaching English. Even more definitive is the report, The 
National Interest and the Teaching of English, published in 1960 
by the National Council of Teachers of English. This report seriously 
asks, “What has to be done about the national need to improve the 
teaching of English?” then answers its own question in fairly spe- 
cific terms: 


To focus instruction in English upon the study of language, 
literature, and composition 


To educate teachers of English to the developmental and se- 
quential nature of the study and to institute a national program 
for encouraging articulation of English studies throughout the 
school years 

a present preparatory programs for teachers of Eng- 
is 


To improve the preparation of practicing teachers of English 


5 Current Curriculum Studies in Academic Subjects, p. 43, Dorothy M. 
Fraser, Report Prepared for NEA Project on Instruction, June, 1962. d 

9 Essays on the Teaching of English, Ed. Edward Gordon (New York: 
Appleton-Century-Crofts, Inc., 1960), Preface. 
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To encourage significant research about the teaching of English 


To recruit and prepare more teachers of English? 


In an effort to implement some of these more specific suggestions, 
the College Entrance Examination Board spent more than a million 
dollars on a summer institute program designed for in-service train- 
ing of teachers at twenty different universities. 

So we see the issues defined, the solutions suggested, and some of 
the suggestions acted upon in what are still limited ways. Certainly, 
the story is incomplete; more is being done, more important, more 
must be done. As Jerome Bruner warns, "It would be a great pity if 
our zeal were too easily assuaged by partial victories. We do well to 
recall that most revolutions have been lost precisely because they did 
not go far enough."* Hopefully, the revolution in English will con- 
tinue to move rather than rest contented with what is only a very 
small and narrow success to date; the concept moves, as yet, only 
slowly toward the reality, But Project English at the moment takes 
a logical and significant step forward, a step which seems to be the 
most positive move in the right direction. Before analyzing the Proj- 
ect English program in terms of its specific significance, it might be 
well to define first what the new ideas in English are, then what 
practical proposals exist concerning the workable implementation of 
these ideas, and finally how they are being actualized in the Project 
English program. 

Again we must begin by reflecting on the importance of a con- 
cept. Behind all that is defined as learning in all disciplines, there 


must be a basic something that is to be learned; Jerome Bruner 
defines it in terms of the knower: 


The underlying conception is that those who know a subject 


most deeply know best the reat and simple structuring ideas 
in terms of which instruction must proceed. 


Many years before, Matthew Arnold, the great Victorian writer, de- 

fined it when he wrote that, “there is, in the generality of mankind, 
7“A Report on the Status of th iR? 3 

Teaching T English, NCTE, p. 3. e Profession,” The National Interest and the 
8 Jerome S. Bruner, "Introductio, 


` Ea n: The New Educational Technology,” The 
American Behavioral Scientist, Vol, VI, Noy Ey: 
9 Ibid., p. 78. » November, 1962, No. 3, p. 8. 
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a perpetual tendency to relate them one to another in divers ways."19 
So perhaps we may not say what this concept is any more than we 
can define English in absolutes; but we can say that behind all 
teaching and learning of English should lie the importance of a 
fundamental approach and understanding to what is literature, lan- 
guage and communication, both oral and written. In the approach 
to these, if that approach seeks to know what Bruner calls the 
"great and simple structuring ideas," we then may know the con- 
cept, illusive as it sometimes seems. In the attempts to reach the 
reality of the concept, the new approaches in English seem to re- 
volve around three ideas: the inductive teaching and learning of 
English, the attempt to establish cumulative steps in the English 
curriculum and finally, the importance of literature, language and 
communication as integral and interrelated parts of one discipline, 
one part of which cannot be isolated from another. Let us see, 
more specifically, what is meant by the inductive method in Eng- 
lish, by the possibilities for a sequential program and finally, by 
the interrelation of the three unique but interdependent aspects of 
the one discipline. 
Inan article on Teaching the Novel, Paul Pickrel says, 


What I find curiously lacking when I look back upon my expe- 
rience in high school classes in literature is any suggestion that a 
novel does anything more than tell a story, that it has, to use 
the most slippery of words, meaning. 


Only through the inductive method can students begin to see the 
importance of what lies beneath the surface of the work of art. Ask- 
ing questions that deal only with where a character went or what 
that character wore simply does not engage the student’s powers of 
perception. Neither do lectures on literary backgrounds, an author's 
life or the make-up of the Elizabethan stage. What then? Looking 
to the new critics, we find our direction through the literature it. 
self—through the text, from which, by means of thoughtful ques- 
tions, part of a carefully structured plan, the teacher may en- 
courage students to induce what is vital to the nature of literature, 

10 Matthew Arnold, “Literature and Science,” The Portable Matthew Arnold 
Ed. Lionel Trilling (New York: The Viking Portable Library, 1956), p. 416. 


11 Paul Pickrel, “Teaching the Novel: Great Expectations,” Essays on the 
Teaching of English, p. 217. 
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Not only will students then induce the underlying vitality o EXC 
ature, but they learn to look deeply into the core of any ver oa 
form—of any art form, perhaps of anything. To be more Um 
in teaching Dickens’ The Tale of Two Cities, a popular novel for Y 
tenth-grade, formerly, teachers might lecture on the Victorian e ; 
ments of the novel or on social criticism. If these aspects of this vier 
are important, and they are, they can be induced from the text itse ; 
no lecture is needed but only a carefully structured method of ue 
students induce what is important from the novel. They must we 

to see that important "something" in literature; significantly, t y 
must be induced to see it for as Edwin H. Sauer says, "Literature is 


something, something demonstrable and teachable, or it is ee 
Many of our students fail to respect literature because they se 
nothing.”1? 


In The Scholars Look at the Schools, a report of the Disciplines 
Seminar of the National Education Association, the section on 
English recommends the importance of a cumulative approach to 
literature. 


The revolution has another, and exciting, side: the discovery, 
through redefinition of the subject, that its essential nature is 
Progressive and cumulative, By its nature, language builds on 
language and literature builds on literature, even in reaction. 
Ignoring this basic truth has resulted in inefficiency, in duplica- 
tion and reiteration, in critical omissions, and in increasing lack 
of coordination of parts of the English curriculum.13 

No one English teacher can ever assume that a student knows any 
one particular novel or play. Even teachers of graduate students 
cannot make any assumptions, Mythology, for example, is not only 
the basis for certain as 


pects of our culture, but myth, as symbol, 
underlies much of modern literature, actually much of modern art: 
ertainly, if the teacher of the 19. rade English course discusses 
C y: g g 
Endymion, by Keats, she should be able to assume that her students 
12 Edwin H. Sauer, English in the Secondary School (New York: Holt, 
Rinehart and Winston, 1961), p. 5, ' 
13 The Scholars Look at the Schools: A Report of the Disciplines Seminar, 
EA, Convened at the NEA Center June 15, 16, and 17, 1961, a Working 
o Prepared for the Project on the Instructional Program of the Public 
Schools, p. 18. 
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have a certain fundamental understanding of the myth—that is a 
conceptual knowledge of mythology, if not just the story of this 
particular myth. S 

With language, the revolution is even more startling, but again it 
is a revolution, still much in the realm of idea; a great shadow falls 
between the idea and the reality because of still undefined methodol- 
ogy and lack of knowledge on the part of teachers. Generally, we 
see the inductive method of language in terms of Structural Lin- 
guistics as it is described here by Albert H. Marckwardt: 


Linguistics may best be described as a systematic study of lan- 
guage and languages—systematic in the same sense that any 
science is so termed. Such an approach to language must rest 
upon a clearly stated set of postulates or assumptions, it must 
adhere to modes of classification that are mutually exclusive and 
non-curricular, and must proceed in a fashion that is basically 
inductive. From this point of view, linguistics is not a body of 
subject matter to be presented to the elementary or secondary 
school student but rather an approach, an orientation toward 


language which should be reflected in textbook materials and 
classroom procedures.14 


No more the teaching of prescribed rules of Latin grammar—rules 
which do not apply to English, a living, 
We must, therefore, study language indu 
student knows. He speaks En 


14 Albert H. Marckward 
Education of New Curri 
guages,” Conference in Ni 


ions for Teacher 
and the Foreign Lan- 
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mg? 

“A noun's a person place or thing,/Like man, house, dog or € 
He may remember the rhyme, but forget the idea because the i 4^ 
is meaningless. It does not apply to the concept of what the Engin 
language is. A noun is a noun only because of its function within 
a certain sentence. This function can be arrived at inductively from 
the student's own ability to speak his language, then cumulatively 
as he matures to become capable of the ever growing complexities 
in this same ability. 

In composition, too, we see the inductive method suggested as 
best and most effective. According to J. N. Hook, 


As a final trend in the teaching of composition, I must mention 
the steady increase in inductive teaching. 


This means starting with the specific and building up to the 
generalization. It is the reverse of the old procedure by which a 
student learned a rule or a definition and then tried to apply it. 
Working inductively, he looks at a number of samples, figures 
out the principle for himself, and then applies it. The volumes of 
the NCTE curriculum series, as well as Robert Pooley’s book on 
teaching grammar and a number of other authoritative sources, 
strongly recommend inductive teaching. 

Rules of composition, then, like rules of grammar, should not be 

prescribed; r: 


ather they should be induced from the writing itself. 
To again be more s 


Pecific, if dittoed samples of student writing are 
analyzed by a class, the students may easily induce problems ac- 
cording to how successfully the paper manages to communicate. 
If it does not communicate, the reasons for this lack of communi- 
cation—the principles of composition—can easily be induced as 
they apply. As Jacques Barzun says, the motive for writing is to be 
read, and it is this motive that un 


derlies the inductive method of 
teaching composition. 


Barzun also talks about the cumulative approach to composition 


when, in this same book, he suggests that students write only about 
that which they are interested in, Certainly, as a child’s interests 


15 J, N. Hook, “Trends in the Teaching of English,” An English Teacher's 
Reader, p. 27. is : . 

E Tago Barzun, "How to Write and Be Read,” Teacher in America 
(Boston: Little, Brown and Co., 1945), 
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change so should the topics he writes about. Although there are 
differences from one child to another, still enough chronological 
sameness exists so that one possibility of a step-by-step approach 
to composition is through the topic. But even more generally, dur- 
ing a child's complete and over-all education, the process of both 
oral and written communication should be a cumulative one in terms 
of goals as they change and as they build. In English in the Sec- 
ondary Schools, Sauer suggests goals in composition as they change 
and grow and build from junior high school through senior high 
school. J. N. Hook, in The Teaching of High School English," also 
suggests concrete ways to approach composition in a cumulative 
fashion. 

Mr. Sauer also says of English, “I insist on the interrelationship of 
its parts.”!8 We cannot separate literature, language and communi- 
cation. Language, for example, is a vital aspect of the organic whole 
of the literary verbal-art form. Perhaps we may view this aspect 
as a possible cumulative step in the process of complexity, even 
more specifically, in the study of the nature of poetry. Logically, 
there is also a relationship between language and communication 
since language is the means by which we communicate. Nelson 
Francis in “Linguistics and Composition: The Teacher's Theoretical 
Training,"9 discusses some of the interesting possibilities in this 
area as does John B. Carroll in his article “Psycholinguistics and the 
Teaching of English Composition."?? In talking about the writing 
of grammatical sentences, Mr. Carroll says, that "this is the problem 
for which linguistic science has seemed to provide a long-sought 
solution." Both he and Mr. Francis illustrate many workable and 
sensible ways to integrate the study of written communication and 
language, both of which gain from the synthesis. Surely, there 
are many even more subtle ways in which literature, language and 
communication evolve as necessarily interrelated, as the whole, that 


11]. N. Hook, The Teaching of High School English (New York: Ronald 
Press Company, 1959, Ind. Ed.). 

= =a H. Sauer, Op. Cit., Preface. 

. W> N. Francis, "Linguistics and Composition: 

"Training," in Morton J. Weiss, Op. Cit., p. 259. 4 

20 John B. Carroll, “Psycholinguistics and the Teaching of English Composi- 
tion,” Applied English Linguistics, Ed. Harold B. Allen (New York: Apple- 
ton-Century-Crofts, Inc., 1958), p. 322. 
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is the art of language. But perhaps the most important way, the 
way that has gained so much momentum in the revolution, is to 
have students write about the literature they have read. If that liter- 
ature is meaningful, then students write about something they can 


know and understand. In addition, if the literature is planned in a 


sensible sequential order, the written assignments, then, necessarily 
follow that same order 


; and they can be structurally analyzed in 
terms of the complexities of language. The language arts means 
literature, language and communication; they are three in one. 
But we are still working within the framework of idea, within 
the framework of the concept. How can we turn the idea into the 
creation—the concept into a reality in the language arts? In all kinds 
of books and articles, Suggestions emerge as to the "how" of the 
revolution. These Suggestions, although expressed in many different 
ways, all seem to converge as part of five basic possibilities in the 


direction of success in removing the shadows. We must find a way 
to train undergraduate English 


according to the new ideas in 
lish do nothi 


ges and the schools, 
and education People, James Squire, 


al Council : 
lish, makes this plea forcibly: nner’ of Teachers of Eng 
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tations, and with a realization of the potential contributions of 
everyone.?t 


And our fourth point determines the way in which all of these 
people can cooperate. They can do so by planning and developing, 
as a team, specific materials for new, vital curricula in the language 
arts. Perhaps our last point combines all other since it concerns a 
plea for time—time for teachers of English to teach properly and 
time for teachers, scholars, administrators—time for everyone to 
help turn the idea into a living creation. 

How then, does the Project English Program help to spread the 
revolution? We might begin by looking at J. N. Hook's explanation 
of what Project English really is: 


The Office of Education is now making long-range plans for Project Eng- 
lish in consultation with representatives of such organizations or groups 
as the Modern Language Association, the College English Association, 
the National Council of Teachers of English, organizations of principals, 
administrators, supervisors, and librarians, the Commission of English of 
the College Entrance Examination Board, and State educational agencies. 


1. Curriculum study centers. These centers will span several grade 
levels and each is designed to operate for approximately 5 years. They 
are intended to develop sound patterns for sequential teaching of skills 
and content in reading worthwhile materials, in language, and in com- 
Position, the sequence being based upon both the subject matter and 
what is known about child growth and development. The centers will 
test Promising practices and materials, make recommendations concern- 
‘ng curriculum, and develop materials adaptable to systematic school and 
lower year college programs of instruction. The centers are to be funded 
Jointly by the Office and sponsoring colleges, universities or State depart- 
ments of education, 

2. Basic and applied research studies. Through colleges, universities 
or State educational agencies, individuals or groups may present proposals 
for research that show promise of contributing to the improvement of 
instruction in English on any level. A number of such proposals have 
already been approved by the Cooperative Research Advisory Committee. 
Under the law, the committee must evaluate and pass upon requests for 


21 James R. Squire, “English at the Crossroads: The pata pee Report 
lus Eighteen,” The English Journal, Vol. LI, Sept. 1962, No. 6, p. 391. 
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centers, research studies, or conferences before any concrete ires a 
taken. Proposals that are most likely to be accepted are those that sho 
promise of improving instruction at any academic level. -— 
3. Research planning and development. Conferences or semin : 
dealing with needed research in teaching English are arranged throug 


jm rM. 
requests submitted by responsible officers of colleges, universities, 
State educational agencies. 


A number of activities already in progress in or sponsored by the oma 
of Education will feed results into Project English. Among the many tha 
could be mentioned are studies of reading and summaries of research 5 
reading on the elementary and secondary levels, a detailed analysis of : 
Characteristics of the academically able and a wider study measuring 
levels of talent of all sorts, a study of curricular offerings and patterns ” 


English and other subjects in colleges and universities, and a clearing- 
house of research in higher education.22 


One year later Mr. Hook reports on progress: 


Project English is already far into the program outlined for it when it e 
gan, barely five months ago. The three curriculum study centers provide 
for in this year's budget have been contracted for; a national conference 
has been held to identify the problems in greatest need of research; an 
ten projects (in addition to the centers) have been approved for inclusion. 
in the Office of Education's Cooperative Research Program.?3 
Since this report of Mr. Hook’s, three more Curriculum Study Cen- 
nd at least two more are planned in 


ters have been established a. 
1963. In January of 1963, then, the following curriculum projects are 
under way: 


Carnegie Institute o 


f Technology. CIT plans to develo a curriculum 
for able college-bound students in grades 10- a 


: 12 in cooperation with five 
local high schools. A major goal will be establishment of standards for 
high schools which will eliminate problems of 


repetition and overlap. 
Northwestern University. Northwestern plans to emphasize the teach- 

ing of composition from grade 7 through the Sophomore level in college: 

The program in composition will be related to reading and language study 
22]. N. Hook, "Project English: Its Im 


x plications for Colleges and Universi- 
ties,” Reprinted from Higher Education, April 1962, U.S. 4 edere of HEW: 
Office of Education. n r ; 

23 J, N. Hook, School Life, Official Journal of the Office of Education, "Proj 
ect English Progress Report,” May, 1962, 
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and will be planned in cooperation with many junior and senior high 
schools in the area. 


University of Nebraska. Nebraska’s program will cover all grades 
from kindergarten through the first year of college. Plans call for develop- 
ment of new materials in composition and for the testing of these in 
primary, junior high, and senior high classes during the next twelve 
months, 


Hunter College. Hunter will develop reading and English language 
materials for students in grades 7-9 in culturally deprived urban environ- 
ments. 


University of Oregon. Oregon will concentrate on developing a cur- 
riculum in language, reading, and written and oral composition for all 
students in grades 7-12, except for students so slow that they can learn 
only through a specially planned curriculum. 


University of Minnesota. Minnesota plans to identify and analyze in- 
formational and conceptual content in English language study and to 
prepare curricular materials and study guides for teachers of English in 
grades 7-12. 


In addition to these activities, a significant report of the national 
conference has been prepared for national publication by E. R. 
Steinberg. The report, Needed Research in the Teaching of English, 
states as its purpose, an attempt "to pull together the thinking and 
Scattered research in the teaching of English, determine the gaps, 
and point the way for further significant search.” Project English, 
then, is moving forward in many ways with individual projects, but 
most significant are the Curriculum Study Centers?! We might 
look at them first as they have conceived the concepts, the ideas, 
then as they are attempting, according to our five criteria, to turn 
these Concepts into a reality. 

As before, we may begin with the inductive teaching of literature. 
We find some very specific examples of this approach in the 
materials from the Nebraska Curriculum Study Center. Questions 
addressed to the first grader attempt to induce the relationship of 
literature to life in a familiar story like Peter Rabbit, for example. 
Here the first-grader is asked to think about the difference be- 


24 Committee of Seven, The Study of History in the Schools: Report to the 


American Historical Association (New York, 1899). 
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tween the character of Peter and that of his less rebellious -—€ 
Do they listen to their mother because they are girls? p ar " 
MacGregor appear to Peter? Does he remind you o das d 
frightening? These kinds of questions, on a very simple E Me 
the child to see that the story is more than just a story. Ne ips 
also attempts this method with mythology. These questions F e 
Orpheus and Eurydice may well induce an understanding o 
relationship between the myth and the real. 


Orpheus has achieved fame in mythology for several ee 
List them. Why is the fact that Eurydice dies so suddenly = 
her marriage important to the story? What feelings did Euryd- 
ice's death arouse in Orpheus? How did Orpheus give vent to 
these feelings? Recall other underworld situations you have pe 
in mythology. How does this underworld incident compare pir 
the others? Is the underworld pictured the same in each story 

How does Orpheus show us that he is only human? 


Tf the student sees why Orpheus is only human, he sees into the con- 
cept of the myth. 


The Curriculum Study Center at Carnegie Institute of Technology 
also uses the inductive method in the teaching of literature; we c8 $ 
see in its initial plan for the literature course an underlying struc 
ture leading to concepts to be induced throughout the entire p10- 
gram: 


Lirerature—Basic Concepts 
ASSUMPTIONS FOR USE IN DESIGNING OUR CURRICULUM 


A Definition Literature is defined as a re-creation in a verbal art-for™ 
of Literature of what it has been like to be alive. 
The Writer 


The writer of literature is a person with a more than 
common desire to articul: 


ate his conception of what it has 
been like to be alive. Insofar as he is an artist, he is cCO™ 
cerned with Tecreating his conception of this in a verb 
art-form. 


The Art-Form What the writer 
Conceived interaction of: 


1. universal perceptions and dreams common. to almost 
all men everywhere 


produces consequently arises out of the 
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2. modification of these universal elements by his own 
life and by the culture patterns in which he lives 
8. the literary form he chooses 


The Art-Form Insofar as the writer is successful in producing literature, 
Produced then, he has represented: 


1. universal concerns of men 
2. which are modified by environmental conditions (in- 


cluding his own personality) 
3. and which are re-created in a verbal art-form 


The Art-Form Our study of literature therefore will be concerned with 
Perceived perceiving: 
1. what universal concern of men the literature is deal- 
ing with 
2. how it is modified by the environmental conditions of 


its place and time of origin 
3. the nature of the verbal art-form in which it attains 


its being 


In each year of the program, this basic framework will 
structure the literature program. 


In a speech at the National Council of Teachers of English, Robert 
Slack, of the Carnegie Technology Curriculum Study Center, de- 
scribed how these concepts are evolved in the literature program 
on the tenth-grade level. 


m When we came to designing the tenth-grade literature program, then, 
© structured it into six major units that reflect universal concerns of man. 


pss first, and one of the longest, of the units we call “Social Concerns." 

i We study literature which reflects man's concern with the society or 
environment in which he lives. We read, for instance, Ibsen’s An Enemy 
on the People, Abraham’s “Tell Freedom,” Remarque’s All Quiet on the 
Western F ront, Dickens’ Tale of Two Cities. Yes, Dickens, in the World 
Literature course—Dickens and Shakespeare, we decided, do belong to 
the world. And this novel, which so vividly evokes the French Revolution, 
Seemed deserving of retaining its place in the tenth-grade course. 
" and the literature in it ranges all the 


Our second unit is titled “Love” 
nd unit is title alms and Anatole France’s 


Way from the love of God expressed in the Ps: 
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tween the character of Peter and that of his less rebellious M 
Do they listen to their mother because they are girls? or e "m 
MacGregor appear to Peter? Does he remind you o Ar] d 
frightening? These kinds of questions, on a very simple c er. 
the child to see that the story is more than just a story. Ne Se. 
also attempts this method with mythology. These questions : E 
Orpheus and Eurydice may well induce an understanding o 
relationship between the myth and the real. 


Orpheus has achieved fame in mythology for several reasons. 
List them. Why is the fact that Eurydice dies so suddenly en 
her marriage important to the story? What feelings did Euryd- 
ice's death arouse in Orpheus? How did Orpheus give vent to 
these feelings? Recall other underworld situations you have mei 
in mythology. How does this underworld incident compare wit! 
the others? Is the underworld pictured the same in each story? 
How does Orpheus show us that he is only human? 


If the student sees why Orpheus is only human, he sees into the con- 
cept of the myth. 


The Curriculum Study Center at Carnegie Institute of Technology 
also uses the inductive method in the teaching of literature; we c2 
see in its initial 


plan for the literature course an underlying € 
ture leading to concepts to be induced throughout the entire pr 
gram: 


LITERATURE—BASIC CONCEPTS 
ASSUMPTIONS FOR USE IN DESIGNING OUR CURRICULUM 
A Definition Literature is defined as a re-creation in a verbal art-for™ 
of Literature of what it has been li! 


ike to be alive. 
The Writer The writer of literature is 


a person with a more tha? 
common desire to articulate his conception of what it has 
been like to be alive, Insofar as he is an artist, he is COO 
cerned with recreating his conception of this in a verb 
art-form. 


The Art-Form What the writer 
Conceived interaction of: 


3 = t 
1. universal perceptions and dreams common to almos 
all men everywhere 


e 
produces consequently arises out of th 
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2. modification of these universal elements by his own 
life and by the culture patterns in which he lives 
8. the literary form he chooses 


The Art-Form Insofar as the writer is successful in producing literature, 
Produced then, he has represented: 

1. universal concerns of men 

2. which are modified by environmental conditions (in- 


cluding his own personality) 
3. and which are re-created in a verbal art-form 


The Art-Form Our study of literature therefore will be concerned with 
Perceived perceiving: 
1. what universal concern of men the literature is deal- 
ing with 
2. how it is modified by the environmental conditions of 
its place and time of origin 
3. the nature of the verbal art-form in which it attains 
its being 


In each year of the program, this basic framework will 
structure the literature program. 


In a speech at the National Council of Teachers of English, Robert 
Slack, of the Carnegie Technology Curriculum Study Center, de- 
scribed how these concepts are evolved in the literature program 
on the tenth-grade level. 


s When we came to designing the tenth-grade literature program, then, 
© structured it into six major units that reflect universal concerns of man. 


i The first, and one of the longest, of the units we call “Social Concerns.” 

x We study literature which reflects man’s concern with the society or 
environment in which he lives. We read, for instance, Ibsen’s An Enemy 
of the p eople, Abraham’s “Tell Freedom,” Remarque’s All Quiet on the 

estern Front, Dickens’ Tale of Two Cities. Yes, Dickens, in the World 
Literature course—Dickens and Shakespeare, we decided, do belong to 
the world. And this novel, which so vividly evokes the French Revolution, 
Seemed deserving of retaining its place in the tenth-grade course. 


e”—and the literature in it ranges all the 


Our second unit is titled “Lov 
unit is title Anatole France’s 


way from the love of God expressed in the Psalms and 
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“Our Lady’s Juggler,” to the idealized romanticism of Cyrano de Borgara 
We had some time, I will confess, finding in world literature a losgi h 
tional love story that we felt comfortable about teaching in a public hig 
school. We finally settled on Prosper Merimee’s Carmen. 


The third unit is short, but a fascinating one, which we have al 
“Reality and Illusion.” The literature deals with illusion, fantasy, an £s 
Supernatural The chief work in the unit, which concludes the 


Semester, is Selma Lagerlof's delightful The General's Ring. We are sure 
the students will like this unit. 


I wish there were time to give you more details about the second half 


of the year. Briefly, the three units are: "Heroism," in which we TM 
some of the great epic stories, including I. A. Richard’s version of T d 
Iliad as well as Shakespeare's Caesar; “Human Weakness,” in which Ww 
include Moliere's The Miser, and some stories by Maupassant and Tolstoy 
The last unit is the most thoughtful, and we have called it “The e 
for Wisdom." In it we include Schweitzers Memoirs of Early Youth; 


Saint-Exupery’s Wind, Sand, and Stars, a few of the Parables, and Plato 
account of the death of Socrates. 


The thematic approach to liter. 
that approach is, evokes a pere 
lates to the literature or of the literature as it relates to the theme. If, 
through Proper questioni 


A. Discussion Questions 

1. Why does Darnay Speak to Dr, Manette before he speaks " 
Lucie? 

2. Is there a possible forewarning in the second promise of 
Darnay to Dr. Manette? 

3, What does Dickens show about Stryver when he decides t? 
marry Lucie? 

4. What does Dickens show abou: 


t Stryver when he decides 20 
to marry Lucie? 
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5. What is revealed in Carton’s pathetic statement, “All my life 
might have been . . .”? Is his attitude toward Lucie included 
here? 

6. How is Lucie’s response characteristic of her? 

7. Read parts of Chapter 14 for verbal humor. 

8. Who is the honest tradesman? What is a Resurrection Man? 

9. How does young Jerzy get around his father? 


B. Points of Major Emphasis 
1. Dickens’ humor: the characters 
2. The developing character of Sydney Carton 


In all of the Curriculum Study Centers, the inductive method of 
teaching composition is apparent because each center suggests 
ways for students to evolve principles of writing rather than to have 
those principles presented as an arbitrary list by the teacher. In 
addition, at Northwestern, where the interest is primarily in the 
teaching of composition, the Curriculum Study Center personnel 
are attempting to see the relationships between oral and written 
Composition. Students, on all levels, seem to communicate much 
more effectively when they do so orally. Perhaps written communi- 
cation may be improved by inducing principles from certain aspects 
of oral communication especially in the elementary grades. 

Working from the research of the structural linguists, each of 
the Curriculum Study Centers, interested in language, is approach- 
ing the teaching of language inductively. Here in this lesson from 

braska, we can see the inductive method of describing language 
at work. As the plan states, the purpose here is to allow the class 
to develop its own set of structural criteria. 


USING STRUCTURAL CLUES TO CLASSIFY WORDS 


I. On the blackboard: Hodgely the snikest burks grinked. The . 
burks sorked the brids and magled the skards. The borkest 
glors slinkly dreeked the cloots. The glors wickled the cartest 
slanks goorly. The glors bloked the borest snarks. 

IL. To the teacher: Practice reading this paragraph of nonsense 
words aloud, so that you may read it aloud to the class. Give 
the student only a hint of a method for classification. The pur- 
pose here is to allow the class to develop its own set of struc- 
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MI. 


IV. 
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lore 
tural criteria. This exercise should allow the student to exp 
language. : ! M Seni 
To MM The preceding passage is ban gos mo. mid 
language which uses the structural signals of 2nd: nich 
tural signals are such things as word endings an 1 Ee possible 
function to connect other words together. It woul dem 
to omit the nonsense words used here, and, retaining we 
tural signals, substitute ordinary English words ba Pe 
intelligible passage. Before we do that lets attemp dem 
tion of the nonsense words. Such a E e edi 
the principles underlying the structure of the English 


ich? 
istinguish? 
- How many different kinds of words can you ae cal 
2. There are 20 nonsense words; include each nonsen 
in a group. um 
stic 
Do any two nonsense words have any one perma 
- Are these two related to any other nonsense word? 


: this 
Can you find yet another nonsense word which has 
characteristic? 


gu o 


as 
Group the words together in as few or as many go 
you like, but all the words in one group must have that. 
characteristic in common; some may have more than This 
7. Do not try to give meanings to the nonsense words. ai 
exercise has nothing to do with any meanings of these wo 
Put every nonsense word into some group. ing 
. You are the linguist, exploring your language, observ? 
your language and describing your language. 
To the teacher: The above 
students make their first 


o 9o 


e 
questions are designed to help th 


observations and descriptions. 
classification: 

I H m IV 
burks grinked snikest hodgely 
brids sorked borkest slinkly 
skards magled cartest goorly 
glors dreeked borest 
cloots wickled 
slanks bloked 


snarks 
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V. To the students: Now that we have made a tentative classifica- 
tion on the basis of word endings, let's see if the words in a 
particular group have anything else in common. 


1. Do any words consistently appear with words ending in -s? 

2. Do these words appear in a particular pattern with other 
words? (They appear before the -ed words) 

3. Do snikest, borkest, cartest and borest appear in a pattern 
with other words? (After the and before the -s words) 


In describing their program for the culturally deprived child, 
Hunter College has this to say in its plan for the inductive teach- 
ing of language. 


A linguistic approach to reading is also being used in develop- 
ing materials. This approach will build on the speech patterns 
of these children and seek ways to bridge differences in their 
oral language patterns in the classroom. Some of the materials 
developed in methods of teaching English as a second language 
will be studied to determine their applicability to meeting 
speech and language problems of these children. 


In the plans and work of the Curriculum Study Centers, we also 
notice the interest and working out of cumulative programs in the 
language arts. As one of its aims, Oregon says “that it will try to 
clarify the proper aims and content of the English curriculum in 
the junior and senior high school,” and “with help from current re- 
Search in learning theory and human growth and development, it 
will endeavor to produce a sequential English curriculum for these 
grades," In describing new curricular materials, Oregon emphasizes 
à detailed outline for a sequential curriculum in literature, language, 
and written and oral composition. Turning to Nebraska we find that 
the entire curriculum is based upon a carefully defined sequential 
order in all aspects of the language arts. In language, for examp le, 
the lessons move from simple games with phonemic symbols in the 
elementary grades to such complexities as the historical evolution 
of the sound of language in grade nine or the soang ee o: 
Shakespeare’s English in grade twelve. Literature is planned in 
terms of units that span the entire twelve years of English education; 
these units have an underlying structure, an underlying literary 
aspect, but they differ in complexity and they build on one an- 
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other. With the myth, for example, Nebraska begins the ip: 
proach to the classical myth in grade three, continues with bs: ME. 
myth in grade six, on through the Indian myth, the Hebrev K 
ligious narrative, and Beowulf until by grade twelve, Ww i 
have a real comprehension of the essence of a play like e B 
or Dr. Faustus. At Northwestern we find this same kind E Jed 
phasis on the cumulative approach to composition in SA a di 
tions as, "Is there any desirable sequence among several kin 
character sketches?" 

For an even more detailed ac 
teaching and learning in the la 
a part of Robert Slack. 
of English in Miami: 


ith 
We feel that, in the three years, the course should be concerned wi 
three major aspects of literature: 


(1s) the universal concerns of man that the literature is dealing with; 
(2nd) how the literatur 


; tal 
€ (or the concern) is modified by the environmen 
conditions of its ti 
(3rd) the nature 


ive 
count of an approach to cumulativa 
nguage arts, we might turn ae 
s speech at the National Council of Teac 


ronments, In the Ameri 
major emphasis will be i 
shape) the developing culture pattern of a single nation. In the Englis 
Literature Program of th 


can Literature pr 
on hi 


are 
another language; we pat 
t textural works of art t? 


iterature. This allows the student to make me 
tie-ins with the World Culture Course that he is taking in the tenth-gr? 
social sciences program. Let me Say at once that we have not in any W 
shaped the World Literature course jn 


c accordance with the pattern of E 
World Cultures course; English has its own needs, as social science 5 
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But it is obvious that some resonance between the two courses is sure to 
be set up in the tenth-grade student's experience. 


For the eleventh and twelfth grade we decided to use the almost 
nation-wide pattern of American and English literatures—but to use them 
with a difference. The use of these two bodies of literature has the 
enormous practical advantage that English teachers of the eleventh and 
twelfth grades are already prepared to teach them. Furthermore the 
rationale we developed for the three-year literature program is very well 
served by this order. 


Here we can see a logical movement toward a mature understand- 
ing and comprehension of the verbal art-form. Using the concepts 
that the experimenters have defined as important in the underlying 
structure of what literature is, they begin with the most simple, the 
universals, then build to a closer consideration of the text, to litera- 
ture seen as an organic whole. 

The cumulative approach to the language arts curriculum is an 
important aspect of the revolution in English teaching. Closely re- 
lated to this approach is the attitude that the discipline called Eng- 
lish combines the interrelationship of literature, language and com- 
munication, an integration that is noticeably apparent in the plans 
of the Curriculum Study Centers. In writing about their center, 
Oregon states: 


The center is assuming also that the skills will be more efficiently 
learned and the subject matter more readily understood and 
assimilated if instruction in both is closely coordinated. That is, 
although the subject matter is intrinsically valuable, worth study- 
ing for the discipline that it enforces on the mind and for the 

owledge that it makes available, it also contributes toward 
mastery of the skills themselves, through having obvious prac- 
tical value, can help the student understand the subject matter 
more fully—for example, when composition assignments are 
based on literature being read. 


Minnesota will be especially concerned with the ways in which 
language may be taught as a more integral part of the whole lan- 
Suage arts program. Their proposal states, 


In addition, careful consideration must be given to the rela- 
tionships of the planned program of instruction about language 
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z ; ing. The 
to instruction in reading, writing, speaking and ie eile 
extent to which such a program of instruction al caked 4 
may alter basic instructional techniques in the e highly im- 
skills is at present largely unknown but may we eias ral 
portant. For example, it is not known at present whe vios 
guistic approach" to reading instruction will effect px venim 
in this skill. Nor is it known whether instruction in E mei 
will effect improvements in students’ abilities to “rie ^» hom 
more effectively. While some linguists entertain : e bs. beat 
linguistics may well have a profound impact on el P ea 
ing of the communication skills, a far broader an e E 
consideration than immediate utility is involved. van " d 
program of instruction about language alter the stude 


i d 
ceptions of those situations in which he finds himself constantly 
using language? 


witb 
n 

In attempting to solve some of the problems that go = x find 
the teaching of composition, Northwestern, too, attemp : 2 mo 
better ways to correlate composition with literature and ev 


: Jatio® 
with language. Nebraska is also working toward the interre 


s nced 
of the three into one so that the perception of the one is enha 
by the organie wholeness of the th 


ree. Certainly, the follow 
writing assignments from Nebraska's plan indicate a correla 
literature, language and composition: 


CREATIVE WRITING a 
: e 
a. Pretend that you are an ancient Greek, and then introduc 
myth (story within a story). 
b. Write a transformation myth, 


ing fi ures 
€. Poetry and the myth: the haiku could be written using f£ 
of speech fro; 


et 
m myths. The poetically inclined could use oth 
forms of poetry, 


8 a nd 
d. Write your own myth that is modern in style, material, ? 
situation. 


l 
Í 
| 
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g. Keep a diary that Kiana might have kept. 
h. Divide the Bulfinch myths into shorter paragraphs. 
i. Create a situation in which a modern-day boy encounters a 


god. 


Carnegie Tech indicates its intention to relate three aspects of the 
language arts with these rather interesting diagrams which symbol- 
ize the overall pattern of the program: 


Literoture 


Basic Theory 
The three areas of the 
program will be inter- 
related throughout. ups Communication 


Pattern of Emphasis 
All basic concepts are dealt with in all years; only the amount of 
teaching time and the degree of emphasis change. For instance, 
in the 10th grade literature program, most teaching time will be 
spent on the universal concerns of man, less on modification by 
culture pattern, and still less on literary art forms. In the 12th 
grade, the emphasis will be reversed. 


LITERATURE 
10th Grade Universal concerns of men | M L 
World Literature 
llth Grade uU ee by culture pattern | L 
A s " 
merican Literature oes 
12th Grade genres; techniques 
i d 
English Literature 
Ideo: the writer discovers, 
COMMUNICATION “olores, dafines hi M 
messoge 
10th Grade Messoge sent: the writer M 
puts it into longuage 
11th Grade Message received: the 
12th Grade writer modifies it according 


to the needs of his reader 
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sa ERE 
ae E el 
11th Grade 
12th Grade 


== Rhetoric: the effective 
use of language 

Certainly what we have looked at so far in the Curriculum Study 
Centers seems quite specific; it is obvious that we have gone a great 
distance from the Basic Issues Conferences, not in idea, in concept, 
but certainly in realization—creation. Even more revealing of the 
extent to which the Curriculum Study Centers are contributing to 
the revolution in English is a close look at the extent to which they 
are accomplishing the five practical and workable possibilities that 
we mentioned before: Cooperation between schools and colleges; 
between subject matter and education people; in-service training 


for teachers in the field; specific and definite reforms in planned 
curriculum; improvements in teacher training on the undergraduate 
level and what we may call simply, time. 

Each Curriculum Study Center is a cooperative effort. Oregon» 
for example, calls its center a cooperative undertaking: 


The center is designed as a Cooperative undertaking in which 
junior and senior hi 


igh school teachers and college professors 
of English and Education will work a: 


0 à du s equals, each person draw- 
ing on his specialized knowledge and experience so that the 
result of the centers work will have a validity that could not 
otherwise be achieved, Three contiguous school systems (Eu- 
gene, Springfield, Bethel) are contributing teachers to the work 
of the center and opening their classrooms to the experimental 
use of new curricular materials to be produced by the center. 
During the life of this project it is expected that there will be 
twelve junior high schools and six senior high schools, a suf- 
ficiently broad base for the experimental work that will be 
undertaken. 


Northwestern has a center which js open to administrators, teach? 
groups, individual teachers, students—to anyone who is intereste 

in the teaching of English and in a specific problem, It also plans t° 
make affiliations with one junior high school faculty and one rather 


——————— 
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complex school system—all for the purposes of exploring more pos- 
sibilities in the teaching of composition. Carnegie Tech, too, is work- 
ing with many different school systems as Nebraska is also. 

Minnesota also plans for interdisciplinary cooperation and also 
cooperation with the schools. Directors of these projects are from 
English, speech and education. In addition, personnel from sixteen 
departments are involved. The directors also state how language 
problems will be studied: 


General Method Information and concepts about the 
English language will be identified and analyzed in an inter- 
disciplinary workshop involving scholars from English, speech, 
and education. With the aid of scholars from other disciplines 
and appropriate consultants, the information and concepts will 
be placed in six categories already identified. Through a cooper- 
ative project involving experienced secondary school teachers, a 
Series of curricular materials and study guides will be developed 
for pilot use in selected schools in grades 7 through 12. 

Materials and study guides will be reviewed by appropriate 
consultants from diverse academic disciplines, both on this cam- 
pus and elsewhere. Preliminary revision will be made on the 
basis of these critical reviews. 


And in this program, they will use the Minneapolis schools. Min- 
Resota also notes that a “Project English Invitational Conference” 
was held in December to acquaint leaders in the state with the 
Project English Program. Hunter College also plans to work with 
the schools, in this case, with the very difficult problems of the 
New York City school system. 

All of the centers plan for summer in-service training of teachers 
Who are in the field, and in each case, the in-service training com- 

ines with the creating of new curriculum materials, Oregon will 
Spend its summer working with approximately thirty teachers from 
Brades nine through twelve who will receive special training in sum- 
mer institutes to familiarize them with experimental curricular mate- 
rials and the fields of knowledge on which they are based. In addi- 
tion, these teachers will not only help to create materials, but they 
will also revise and test them in actual school situations the follow- 
ing year. Similarly, many of the Nebraska materials have been 
created by combined groups of scholars, English teachers and edu- 
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ials, 
cation specialists in in-service training groups, and these peer. 
too, are being tested by the teachers. At Carnegie Tech, p e 
training and curriculum planning were also combined in io Ted 
mer program when four subject-matter specialists (Carnegi ined 
faculty) and twelve high-school teachers both planned the rx 
year sequential program and also made definite plans for a s by 
grade experimental program now being taught in six schoo de 
those same teachers and by two Carnegie Tech faculty mem a 
Minnesota plans for language in-service institutes for — à 
all grade levels, elementary, Secondary and college, and Hu 


in 
has this to say about the need for institutes of those who teach 1 
culturally deprived areas: 


In addition, teachers assigned to schools in depressed urban 
areas are predominantly middle class. Moreover, they are often 
inexperienced, newly appointed teachers, They need and pre- 


sumably will welcome new curriculum materials and guides ap- 
Propriate to the needs and 


interests of their pupils. The Hunter 
College Center hopes to help provide such materials and guides 
for teachers to use, 


Hunter also speaks about the specific materials that it feels need 
to be developed. 


Paired kinescopes showing readin 
school grades to provide Possible mod, 
service” schools and to illustrate ada 
reading instruction in diffe: 


E lessons in junior high 
els for teachers in “specia 


Ptations and similarities in 
rent milieus, 

Annotated resource materials including lesson plans, reading 
exercises, films, records, with specific Suggestions for adaptations 
to culturally underprivileged classes, 

Development of a collection of Specific suggestions for relat- 
ing speaking, listening, viewing activities with reading: e.g. 


——— 
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oral directions for field trips, games, model construction, etc., 
accompanied by printed directions, printed fill-in forms to be 
used in “reporting” on trips, exhibits, sports events and the like. 


Booklists for junior high school teachers annotated not only as 
to reading level and boy or girl “subject,” but also as to cultural 
milieu, story pattern and role models provided. 


Development of model 10-15 minute tests of reading com- 
prehension based on reading texts and commonly used books 
and of directions for constructing such teacher made tests. 


Bibliographies for teachers on theory and research in psychol- 
ogy, sociology, linguistics, and other fields relevant to the teach- 
ing of English to lower class urban children. 


The specific facts relating to changes in programs for under- 
graduates who plan to teach English are, as yet, less definable than 
the other three criteria. These changes—this part of the realization 
from concept to reality in the revolution—must, of necessity come 
more slowly, One thing is unquestionably true. As college people— 
both scholars and education people—become more involved with in- 
Service training, with the problems of the schools and with specific 
p lanning of curriculum materials, they will become more aware of 
the needs of their undergraduates in the English teaching program. 
es Carnegie Tech, we may discover a few rather specific and inter- 
esting by-products to undergraduates that have resulted from the 
Curriculum Study Center. Most important is the inclusion of some 
English teaching majors in the summer planning sessions. Questions 
to these girls, some of whom are now teaching, reveal that they 
found the experience invaluable in their first year of teaching. Ques- 
tions to evaluating administrators reveal a similar satisfaction. More 
Subtle perhaps, but equally important, are the small but significant 
Changes in the undergraduate program. One change follows a re- 
definition of the future English teacher's needs in the study of lan- 
Suage; and Erwin Steinberg who teaches The Nature and Function 


ME Language indicates that he has reconsidered these needs in his 
Course. Beekman Cottrell, Associate Professor of English at Carnegie 
Tech, who now teaches one of the experimental sections of the cur- 

has changed some of 


ricula, admits that his high-school experience 
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his ideas about the way in which he teaches his comparative litera- 
ture course to English majors who will soon be teaching in the high 
schools. Realizing the importance of the inductive method, he at- 
tempts to use it more in his college literature course. In this direc- 
tion, the reports are still vague; however, it must be said and be- 
lieved that as colleges begin to understand the needs of the English 
teacher, they will slowly change their programs to fit those needs. 

It is also interesting, in this same respect, to see what Hunter 
College has to say about their program in terms of providing new 
and adequate teachers for culturally deprived children. 


nder agreement with the principal and the Boar 
of Education, students who h t Ns ine in these 
special schools are giy he mua ani tient teaching tni d 
Schools. 


Since 1960 when this coo ti : 2 
80% of the young teachers ie? ive program was introduced, more tha 


peration with the Board of Educatio” 
ugh Project English new channels for 
ened to provide and utilize promising materials i? 


for in-service training insti 
must have time to plan and test the results of these. In short. progress 
from the concept to the creation on all levels, demands time. Wa" 
the Office of Education is 2 ^ : 
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ric ivi 
prom but giving to the academic world and the educational com- 
ity the time to create and then effect a revolution. 


Beyond Project English 


p revolution for English is taking place with no less dramatic 
ue a other areas of the curriculum as well. And even in those 
e cts where no self-induced revolution seems apparent, the 
E ate of change, the feeling for experimentation and the challenge 

r excellence produced by the new educational technology already 


l 

ae to ferment. In each of these areas, the Office of Education in 
ollaboration with other federal agencies such as the National 
arch and the 


> Foundation will continue the support of rese: 
the a and demonstration of the new curricula. In each area 
ce will also continue to look to the university scholar, the 
searcher, the teacher and the administrator to take the lead in 
Producing curricular innovations. 
While the Office is interested in proposals for curricular develop- 
ment in any area and at any grade level, the identification of par- 
ticular subject areas for special attention will continue for some 


time, In fiscal year 1963, the new area for special emphasis is the 
Social studies. As in Project English, the purpose of Project Social 
s of education the teaching of the 


Studies is to improve at all level 
Variety of courses generally called the social studies. Unlike Project 


English, the curriculum program of the Office of Education is only 
One of several now under way. 
, Although one of the most recent subject areas to undergo na- 
tional effort for improvement, the growing awareness of the im- 
Portance of social science content at all levels of education has 
made curriculum revision in the social studies a primary goal of a 
number of groups. In addition to Project Social Studies of the U.S. 
fice, some of the more important current efforts to revise the 
Social studies program are: 


(1) The Social Science Course Conte 
Science Foundation 


(3) The joint efforts of the A 
and the National Council 


nt Program of the National 


merican Council of Learned Societies 
for the Social Studies 
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(8) The developing social studies program of Educational Services 
Incorporated 


(4) The individual efforts of local groups such as the Educational 
Research Council of Greater Cleveland 


(5) The several task forces at work on specific aspects of the social 


studies program; e.g. The American Anthropological Associa- 
tion; The American Economic Association; The American As- 
sociation of Geographers; The American Sociological Associa- 
tion; several other associations and groups in various degrees of 
involvement. 


Such attempts at curricular revision in the social studies are not 
new. As early as 1897 the “Committee of Seven" of the American 
Historical Association made a series of recommendations centering 
around the importance of “history for the sake of history."25 This 


- In 1916 a committee of the Nation 
Education Association challen 


"These assumptions were not SO» 
did not finish high school and 
he social studies: geography, civics, 
European history and American history for MEE didi through 
American history and a new course 


By 1999, the course of educational change had even permeated 
the American Historical Association and its Commission on thé 
Sous] Studies movad perceptibly closer to the N.E.A. position 9 
1916. In a series of seventeen vol, E.A. p 


umes published between 1932 aP' 
25 Ibid. 
26 National Education Association, The Social Stadizs-i duct 
tion (Washington, 1916). cial Studies in Secondary 
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1942, the Commission posed two major objectives for the social 
studies: the creation of socially sound personalities in children and 
the goal of a model society based upon the best available social 
Science knowledge." And there they left it. Few if any practical 
Suggestions emerged; certainly no materials of use to the schools 
Were produced and any concept of scope and sequence was no- 
Where to be found, If anything this report only tended to widen 
the gulf between scholar and schoolman. 

Then in 1939 the National Council for the Social Studies brought 
Out its volume on the future of the social studies with a variety of 
Proposals for structuring the school social studies offerings? If the 
historians had erred in 1929 in failing to consider scope and se- 
quence, the report of the National Council certainly did not make 
this omission; but it was criticized for lack of substantial social sci- 
ence content, Again in 1956, the National Council released the pre- 
liminary report of its committee organized to identify the concepts 
and values for use in the social studies.?? After identifying twelve 
Beneral themes or goals implying concepts and values to be taught, 
the report went on to suggest that specific adaptations of its gen- 
eral programs should be developed on a regional or local level. 

3 From this point on the history of the social studies is character- 
ded by almost constant criticism from various groups of university 
Scholars that the social studies represents à melange of watered 

Own social science. While many social studies specialists e 

EY are equally quick to point out that the scholar has ie itte 
to assist in developing materials and where he has done so, he ps 
ally hasn't done so with any concern for what really goes on 1n the 
Schools, Thus today, while there are several groups of arenino 
Scholars and social studies specialists working jointly sees dm 
new materials, the rift between the discipline: d the social studies 


s ani 
Continues, »J 
Today this dispute has taken on somewhat pen epic annem 
hile the manifest expression of needed rapproc em 


i ica 

age Report of the Committee on the Social Studies of the Americ 

ciation, 1 1932-1942. ; í 3 

NV The ior Era A Studies, National Council for the Social Studies, 
ashington, 1939. 

cati, S. P. McCutchen, “A Guide to 

on, XX, 5, May, 1956, 211-215. 


n Historical 


Content in the Social Studies,” Social Edu- 
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scholar and schoolman continues to grow there is still latent dis- 
agreement on such questions as what types of materials should be 
produced, what should be the role of the social scientists, and the 
need for a whole-learning approach to the social studies with proper 
attention to scope and sequence, 

The university scholars, both the social scientists and others who 
have recently developed an interest in the social studies, look at 
present courses and usually come up with the criticism that they 
are based upon outmoded techniques and concepts. Scholars a! 
learning theorists, for example, question the common rubric for 
forging together the diverse materials in the social studies program: 
Usually a set of materials is produced stemming in the main from 
an “expanding community” theoretical framework, Based up?” 


some now questionable research of the earl thirties, this approa¢ 
assumes that the child is p y E^ Pp 


À resented to the schools as an egocentri? 
organism and only gradually, with the help of his teachers, develops 
concern for people and places about him. Thus he learns first about 
his family, then his neighborhood, then his community, then his 
i HR m then the world.s9 Many of the critics of this approach 
CERA has oe en into the world of television, f0* 


Have someone else di them) into an existing course, 
30 Di M « 

eo, Cae Dus The Organization of the Elementary-9 j 

Yearbook of the National depu ps m the Elementary cn 1955; 

pp. 181-153; John U. Michaelis, Soci "Cy of Education, Part IL 

NEA. Yearbook, National Council Putri in Elementary Schools, 

Jarolimek, Social Studies in Elem D 


al Studies, pp- 112-113; 7 
Company, 1959), pp. 52-69. 4 Education (New York: The Macmill# 


chool 
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The social studies specialist is not unaware of these movements 
and often views them as belated and educationally unsophisticated 
expressions of concern by a group whose field of knowledge (and 
real interest) is at the university rather than school level. “What,” 
they ask “are the scholars going to do about fitting their view dis- 
Cipline courses into the already crowded program?" “Who,” they 
ask, “is going to teach those new courses?” And to these questions 
they usually add the major one: “What is to happen to the overall 
Structure of the social studies?” 

It is within this context of disputation among several quite dif- 
ferent groups already under way that Project Social Studies got 
under way in October of 1962. To date several activities have 
taken place and others are about to start or are planned for the 
future. 

Funds are presently and will continue to be available for basic 
and applied research related to the social studies and social sci- 
ences, for developmental activities such as conferences and semi- 
nars, for curriculum development programs and, at a later time, 
for demonstration of new material on techniques in the socia 
Studies, Several projects are now under way including a develop- 
menta] contract with the Massachusetts Institute of Technology to 
work with the Educational Services Incorporated social sciences 


group in the development of a concept oriented social ae 
cwricula, In addition, a conference on needed research in the 
ther S olars 


Social studies is planned for early spring to bring toge 
from the disciplines, researchers, social studies specialist 
People, for a common look at the field. n 

The major effort in Project Social Studies as in Project Eng i 

Owever, will be in the area of curriculum development. Eary aie 
1963, thirty-three applications for Curriculum Study Centers ne 
Considered and three selected for immediate financing: PO oe 
of these applicants were asked to resubmit their proposals me T 
Sideration early in the Spring of 1963. The centers selected W! ; 


PE i ni 
Carnegie Institute of Technology, Harvard University ? 
niversity of Minnesota. Technol- 
The Curriculum Study Center at Carnegie Institut? os pro; 
Ogy aims at the development of a sequential and ae in grades 
Eram in history and the social sciences for able studen 


s and school 
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nine through twelve. As in the English center at the arto 
tion, the emphasis will be on the development of pea bold 
inductive approach to teaching history and social science. Mem 
out the entire sequence of courses the staff will stress the m! "-— 
inquiry of the social scientist and the historian. Thus the e "t 
approach to human behavior from the social sciences a ine 
process of interpretation in history will be used to structur he 
inductive approach. Again as in the English center, various asp 


i on 
of critical thinking will be used and an important focus les be die 
teaching the structure of the social sciences. The concept within 
structure of the subject thus a 


it o! 
gain emerges as the central unit 
learning. 


During the summer of 19 


d 
63, teams of university scholars 4 
high school teachers worki 


ng together will develop new md 
to be tried in five Pittsburgh high schools. The materials wi n 
used by twenty classes taught by teachers trained in their US is 
the two project directors, both university social scientists, will e? al 
teach one class a year in the high schools, There will be almost P c- 
stant and immediate revision of materials as they are tested in ? 
tual teaching situations, 
The Harvard center 


(1) the problem of kee 


1 n i i hin 
Ping individual and societal conflict wit 
tolerable and reasonable limits; 


(2) the problem of maintaj 


a, di- 
ning a reasonable balance between i? 
vidual liberty and com 


munity cohesion; f 

; —o 

(3) the problem of maintaining or developing a just priority 
privileges among men Within Society and among nations; 

(4) the problem of 


providing a standar 
ficient to mainta: 


n sub 
oe nea d of living for all me 
ma civilized” exist 


ence; 
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(5) th 
) ae problem of determining the range of behavior necessary 
men to express reasonable dissent in their efforts to effect 


social change. 


ni posu will be treated several times in the context of in- 
tion Ed complex situations and will require constant reinterpreta- 
e iud dein. legal, analytic and social science concepts are 
Wilde to . The curriculum materials will also include a descriptive 
ama a set of suggested concepts and generalizations to be 
bar Om a series of case materials by using inductive teaching 
mj. The following sample illustrates relationships among 
, cases and concepts. 


Tur ConTROL OF VIOLENCE 
amatize the fact that vio- 


a brief emotional impact 


Toe _PROBLEM: 
E NS er to introduce the problem and to dr: 
lesson ntrol can be thought of as à problem, 
corda m be staged. This could consist of descriptions of atomic 
ions, perhaps pictures of Hiroshima after the blast; photographs, 
m 5, or descriptions of a lynch-crowd or other similar mob action; per- 
ui a description of the breakdown of social controls during great 
tural disasters. 
i FIRST ROUND 

ks A: The Family 
By xh topic would present a fairly simple introduction to the problem. 
Would at means is violence controlled within the family? Probably, we 
cal d draw on personal statements, hypothetical cases, and some clini- 
Se aa The Cain and Abel story might be good. i 
auth led concept would be restraint:? external restraint of parental 
Tian internal restraint of conscience; love; fear, and regret as moti- 


ts’ peer groups? We 


‘Tow 
9pic B: The Peer Group 
above. In order to 


X or are the limits on violence within the studen 
toid start by focusing on personal experience, as * 
aden the context, assuming that the students with whom we worke 


Wee H H "n 
es by and large non-violent middle class, we may use situations in 
group violence. This could in- 


ic i a 
h there is more tolerance for intra 
81 Perce: i 
Soci Distinctions among general analytic concepts, legal and ethical ge 
af Science concepts, etc., are not made here, as this is only a pre inary 
Posed Also it is hoped that the interaction among these concepts in the pro- 
Curriculum will be emphasized. 
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clude the use of violence as a ritual 
disputes—violence as a part of the 
Lord of the Flies might provide goo 


in 
means of acceptance and of a 5 
rules of the game. Excerpts 
d material, 


Topic C: Primitive Cultures -nitive 

What kinds of diferent norm systems exist in a variety of Pay 
ieti trol violence? Cases could be based on the ^V 
of Mankind" recordin 


: c dod. 
ES Which present a wide range of primitive 


law as rules of the 


at constitutes violence? 


relationship bel 


ive 
ili pecific situations relativ 
familiar to the Students, 


om- 
a typical middle-class e 
Problems; Clinton, ec. 
; labor violence in a Nor 


; s in 
cky or West Virginia coal towns; Vigilante 
19th Century California or Southwest. : aus 

Concepts: rule of law; 


Consent; elabor; 
gories. 


Cases might be: 


olence-contro] 
Mississippi, i 


v1 
" , k saal cat 
ation of prior sociological 
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freedoms rr 
COUPS bh que Tar ie association, press), federalism, due process, 
The thi THIRD ROUND 
t d c would focus on the question of what happens when 
to redefinitio ea. : own of law and social order within societies leading 
Would be a 5 law and the terms of social order. Possible cases here 
or Civil War. order of ascending complexity: the American Revolution 
ar; the French Revolution; the Russian Revolution. 


A: à 
X i an dep Center staff will also explore 
xt rlete tp or reliably escribing central constructs which 
Eu o the adolescent's conceptualization of personal prob- 
üsedito = E of social and political problems. These data will be 
Cant o ify and revise curricular materials. The third phase of 
a Pune plan of operation involves the further development of 
Versial i or content analysis of oral discussions based on contro- 
evaluati ssues, The refinement of this technique would aid in the 
adequate. of the social studies program by allowing for more 
rius: € criterion measures by which to assess the power of cur- 
materials and teaching procedures. 
Qu. ved of Minnesota will prepare and evaluate cur- 
grade ies and sample pupil materials for social studies in 
import rom kindergarten through junior college. Once again the 
Gant, ance of the structure of the subject and the key concepts are 
A al issues in the proposal for this Center. 
e t Minnesota, a team of scholars from the social sciences and 
"cation will define the structure of each discipline in terms of the 


eld Studied, the methodology and perspectives by which scholars 
d the key concepts and concep- 


und knowledge in the field, an 

an framework in the discipline. After identifying areas of simi- 

ity in concepts and methods as well as differences, the staff of the 
lar structure within which 


Ce 
nter will attempt to establish a cu 
rce units. 


9 Svelop teacher guides and resou a. i 
ore important characteristic of the Minnesota Center is its orien- 
; 9n toward existing research studies, particularly the work in 
Xe oh by Bruner and his associates. The approach at Min- 
à Ota is that while much recent research evidence indicates quite 

carly that young children possess the ability to conceptualize com- 

ex social science data, other research shows just as clearly that 


rricu 
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S. At the completion of the five-year ped 
gram, the materials themselves will be made available to scho? 
throughout the country. 


x Finally, 1964 should also see i 
ton of curricular materials for PUP 
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with i i 
D deme disorders—the blind, the deaf, the mentally retarded, 
P E hd handicapped and others with learning problems. Our 
Sees D this area are based on the success of one Cooperative Re- 
a rogram project which successfully increased the rate of 
oon. in blind children from sixty to two hundred and forty 
lian ie by use of compressed speech recordings rather 
oe these areas are singled out for 
s in the curriculum and all grade le 


h, articulated, teachable curriculum pro- 


S 
9me Future Possibilities 
hat next? Unquestionably, there are still 


We have gone this far. W. 
nd the creation, for just as a 


m 
rd shadows between the concept 2 
adow can only take form from the object which it represents so 


he Curriculum. Study Center can affect only those institutions 
De its reach. Realistically, that reach extends only to the edu- 
tonal community which is directly involved; therefore we must 
ask “What next” in terms of how to diffuse the new innovations in 
adn cation throughout the schools. Diffusion, however, involves two 
ings: there must be something of value to be diffused and there 
Must be some mechanism through which diffusion may take place. 
If in the Curriculum Study Centers we have been able to involve 
as partners, scholars, teachers and administrators, and if we have 
en able to develop small blocks of good curricula, then, indeed, 
Would it not be possible and desirable to do so on a larger level. We 
hink it would be possible. In fact, we feel it is essential if cur- 
Ticulum revision is to have any lasting effect on the schools. 
The first step, then, would seem to be the expansion of the 
Present Curriculum Study Center concept in terms of both the 
Curriculum materials developed and of the scope of their activities. 
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S. 
ging curriculum revision pod 
be possible to develop special WE. al 
nglish program for the college Ws 
ould seem to be to provide som 


range of e 


first-rate 
velopment Program. In addition to 
5, the universi 


E 


aval" 
W group of individuals must be 
Center; teacher-educators 


training to other parts of the country? And what of the continui? 
education of teachers after leaving a “special summer course e- 
teacher institute? Anq what of the nee 

vision of the curriculum D 


Tr 
d for almost continuous 
terials, by whom, how and when E 
this be done? Perhaps the s 


: in^ 
ummary question should be: “What 
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ibility the con- 


strum: i i m 
entality exists to take as its co plete respons 
ew curricula?" 


Sta $ 
Oe a and demonstration of n 
ARR o a 
T of the Office of Education. 5 P ET E 
Res n id the proposed new Office 
Program us Development Program would be the Curriculum 
By isiver enter and its associated demonstration schools established 
versity oe group of universities and colleges, or some para-uni- 
tion. Each erprise in association with a State department of educa- 
te earch d would, with long-term Federal financing, conduct 
and ded evelop and test new curricula, establish demonstration 
now E: ining programs and generally perform all of the functions 
shed "attered among various institutions. Centers would be estab- 
with ce each of the major curriculum areas and would be associated 
ney nation-wide network of model demonstration schools where 
Gates oo materials developed at various centers would be 
follow: evaluated, and made available to local school systems. The 
one ae figure describes the relationships among two such centers, 
paced English (language arts) and one in the social studies, and asso- 
3 demonstration schools, colleges and universities and school 


Systems, 
aot center and its demonstr 
Bout, um research and develop 
m m, Study Centers but would have other programs as wi 
Ost important of these programs would be: 
A Institutes for elementary, secondary an c 
© increase their knowledge (of language and literature, for ex- 
imple) and to acquaint them with the new materials and with new 
Caching methods. As is presently true in science, summer, academic 
deus and in-service institutes would be established as well as ex- 
*nsion courses at other universities, colleges and school systems. 
(2) In conjunction with associated universities and colleges, a 
Pre-service training program would be developed with instruction 
Specific techniques for teaching the course materials developed at 


the Center, 
fe. () A scholarship and fellowship prog 
Ssional improvement which will be requ? 
(4) Special short seminars for college teachers t 


of Education Curriculum 


would carry out the 
formed by the Cur- 
ell. The 


ation schools 
ment now pe 


d junior college teach- 


am to aid teachers in pro- 
red for the new curricula. 
o familiarize 
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oe research and to facilitate exchange of information, ideas 
ques. 
Mak Arrangement for storage and retrie 
ad n on research in teaching the subje 
^ the subject itself. 
E "a ane for carrying out either at t 
TE universities, programs of basic an 
(7) 4 to the development of the curriculum. . i 
PUR acilities for adapting the use of such innovations as pro- 
instruction, television teaching, and learn teaching to the 


new curricula. 

wet ) Special programs would be developed for the study of slow 

xu em children, culturally deprived and culturally rich areas 
ith a view toward the possible need of special content in special 


Situations, 

- (9) An internship program which would bring individuals (such 

t School administrators) to the Center to develop a familiarity with 

uy Purposes and functioning of the Center and the implementation 

{he new curricula. 

A lar the performance of these fun 

E £e resident staff as well as speci 
eges and State education agency. Some of the associ 


P H ne nma 
T example, might provide the pre-service training facilities under 
„ork on particular types 


of euidance of the Center. Others might w Teer En 
tahe programs such as preparing social pai a ee 
ti ers for slum schools. While each center would wor E - 

cular curriculum area, there would be constant exchange ot in 
ni and materials and even personnel. The act uM 
rial; my with each Center would also use and demons cord 
efe rom other Centers for essentially, this would be an 

Crise] working on similar problems. P 
new you can see, we envision the cur i Fi Program 
lina rather than a “place anc as : 
(Sese than a series of somewhat related projects.» tent as it is a 
Wei roe is now not so c T omite que 
di e iR n been moving in this 
i cally the Cooperative Research Program has been 


irection ; 
ection in the last two years. Just as cert 


val of bibliographical in- 
ct covered by the Center 


he Center or through one 
d applied research 


ctions, the Center would draw on 
alists from the associated schools, 
iated colleges, 


ainly, 
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. Jow all 
of this scheme are now possible under existing -— os d that 
that remains is to assure the more suspicious among e iid the time 
federal aid is not synonymous with federal control p t iani Suc 
has come for bold, new steps in the improvement of educ: 
steps will not come about wit 


s ; tween 
hout some positive articulation be 


ity 0 
* : reality 
the federal concern for excellence in education and the 
new curricular revision 


vation 
nd reality and Bergson’s observa 
that “we change wi tainly 
ing but change”®? are peculiarly true of education today. € yole 
the reality of education is a changing process; therefore it is ; 
of the U.S. Office of Ed 


reality 
ucation to foster the demands of that 
as it exists in an ever moving and fluid society. 
andom 
?? Henri Bergson, Creative Evolution (New York: Vintage Books, Ra 
House, Inc., 1944. Translation by Arthur Mitchell, 


ll 


E Approaches 
0 
Collese Preparatory English’ 


EDWIN 
H. SAUER - CHICAGO TEACHERS COLLEGE 


n deeply involved for the past seven 
hool English teachers there is an im- 
the changing college preparatory 
s changes Or trends could so 


Fo 
Waive in DEPE who has bee 
mediate d e training of high sc 
curriculum. WI in commenting on 
easily be ` - one announces à 
greatly df y wishful thinking or the verbalization of what one 

alization e t0: Sees There is, furthermore; the hope that the ver- 
actually a one sufficiently often and in sufficiently high places, can 
m Pune the changes in motion. Curriculum revision must begin 
UD, more of and the objectives which guide the revision are picked 
e often than not, from conferences and meetings where edu- 


cator 

en and ideas are exchanged. 
nglish ndeed, much of the attempt to determine change in the 

foretell; course of study at the present i 
tices e the future, or both. It is easy enough to comment on prac- 
equally d ant vogue which were not in operation 95 years ago. It is 
ures a. asy to point out the revaluation of ol terials and proce- 
nd to show that in the teaching of the con- 
re is a cyclic 


tent 

of the course of study and the methodology—the i 
and suddenly the old is 

d authority 


Patte: 
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etter Writing.” 


Emphasizes B 
i m The Changing 


1 Previ 
cs E Dy eren 0 App Engis author fro! 
plishers an' e à ang 
i ege Admissions 


rint 

E "rbd. PR of ue th Coll uium On oll 

hi ‘atory Curriculum (The Ne olloq 

e College ehe i ri Board). Copyright 1962, by College En- 


tran, 
ce > 
Examination Board. 


214 New Curricula 


what the future holds is not easy. The English course of study, Ls 
complex that it is, now finds itself peculiarly susceptible to is 
and accident. The teacher of English yields, perhaps even more 
quently than his colleague in the social sciences, to the pressures E 
social and cultural determinism, Language—every language—is i 
denly an instrument of military power. A current joke, not ve 
funny, has it that the difference between an optimist and a pessimi 
is that the optimist has his children learning Russian and the pes 
mist has his children learning Chinese, : 
What the teacher of English will be doing a decade from now-r 
college preparatory or non-college-preparatory curriculums—m2y, v 
i ircumstance of which we cannot poss! y 
rocedure is to describe what good FÉ 
doing, in a guarded expectation that t? 
nd then 80 on most cautiously to presen 


: : ro- 
S a surprise, even to people outside the P 


aching English, th 


ant report, there was quien 
bility of the American studen 2 
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in high school i 
Tegar is writing again. 5 
OTT MN 
al e, i 
S el er CM arae i eie a of writing is 
ng that just t esire results. Teachers of English are dis- 
must grow à o write is not enough. The program in writi 
out of a he of all, out of a philosophy of nu 
Program is e statement of what the high school compositi a 
in the seconda; The following assumptions about a writing € = 
Telesia ke ary school seem legitimate. program 
ave to do 2 one the mere writing exercise to see that the objectives 
marily in e a with the organization of thought. Work pri- 
throughout fi ae and persuasion makes the student aware that 
regularly to m ite, and whatever his station, he will be called upon 
Writing dicen. stem his thinking in clear logical patterns, and that 
reciprocal silet are an effective means of helping him to see the 
Wsist on a n ation between thinking and expression. This is not to 
help the iniecta practicality in all writing exercises but only to 
can be a me ent understand that the written expression of thought 
expeditio ans of learning both what he wants to say and the most 
us and forceful means of sayi 


tisa ng it. 
ri o 

thought i program for all students; the orderly communication of 
s constantly deman 


limitea ; ; 
ited intellectual eem; by modern life, even of people of 


Bram need à Furthermore, the composition pro- 
Students, O not differ too greatly because of varying abilities in the 
Ments, th ur expectations of the students will differ, but the assign- 
Same fo ough modified somewhat fr 

r all; the majority will deal wi 


ord om class 

dered th the shaping 9 

*tound Ceo Thus the program will probably be organized 

tion, isnt in clarity, logical analysis. critical thi i 
ntary semantics, and principles of argume 


there is 

dis pee also for purposeful narration and description. 

Mguistics thou program, not a cou i 
Ines, migh ough elements of all th 
t what ght at times be functional i 

th eae 

program that avoids concentration 
focus the tea 


at d 
c a: a ea other than 
lunders and bad writing Students $ 


rse in 
ree, à 
ing the understanding 


n assistin 


me- 
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: ed 
of the many varieties of good writing and, through analysis, bey 
to see the nature of the achievement, This is the positive app” fail- 
to composition—a concentration on language success rather kw 
ure. The negative approach, the other side of the coin, begins eis 
the way in which the teachers attention to a student's them 


that it is being “corrected,” that is, made nig 
words, with the conviction that it is faulty pr 

er marks these errors precisely and then cd 0 
propriate section of a handbook for a revie tis 
ng his defections, Usually, also, the stada the 
asked to correct a few exercise sentences filled with errors © 
kind he is prone to 


osi- 
es. Everything is right now-comp 
ght. Nothing has been taught except how 


exercises in handbooks, à somewhat limited achievement. 


: € teacher confi th and V! 
In à prose T ontuses stren 
a E Style with are aic literary ele ance on ae hanc 
wi € proprieties of middle cl 8 Th 
standards of ac ass 


Carnegie. 
It is a program which insi 
Insist: 
evaluation of the p tea 


i jven 
apers, Tt ate attention be giV€, g 
them—the employi; 


f matic manner of ma” 
spelling, p for pun ctuation, of a mechanical set of symbols (sp $ 
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attention to the individual 


can in an 
y way help the authors and call 
st be directly personal and 


difficulti 
fies ee marks the papers mu: 
constantly pru Marking must be a series of i 
pinay i m pur. to re-examine what Kec p 
rmed sense ng for the student what the teac dias and 
packing of pede would indicate that the ioci 
pu onthe 2 per, beginning with appreciation of and ce i 
i e and negativ sses of the paper must then go on not to d a 
0 a seri n underscoring of all i s mE 
sio es of inquiri s ers and def eicon but 
mo rodent: ies of the writer which will cause him, in revi- 
E tis a program : popor and bring it to greater clarity and order. 
ay ird mde h sequence and order. Composition cannot be 
ned syllabus fe ctivity. Assignments must be part of a carefully 
oe sensibly to m grade T through grade 12, with one exercise 
um cise, That the wl Kare, different and gradually more difficult 
th 3 iotachtavaice E e high school English program has never been 
ae the ti ence is, without any doubt, its major failure. To 
an singly, one ac Fol can begin with sequence in composition. In- 
cali larger school ices the formation of curriculum committees in 
bue and LE which, with the aid of consultants from 
= Position. Tf the EE are constructing sequential programs in 
à high school c amount of writing nOW being done in the Ameri- 
m according t ontinues to increase, aS seems likely; and if it is 
Schoo] Experten o a careful plan over the students whole secondary 
nce, we can certainly expect i refresh- 


i 
gly new kind of li n a few years à 
of literacy in our college freshmen. 


Bo 
Oks 
on How to Write Lacking 
ct, however, js that the schools will 


A curi 
h rious and distressing fa 
largely without ri 
the secondary level. 


ave t 
here Mid out these plans 
ere are virtually no composition boo 
i ere is pate aplenty, and man 
Ople and the kind of book which attempts tO be 
contains everythi ry of the English 


angu. 

a 

Mere A to instructions on ho 

!gidly to ame! few texts which app'y 
e hard business of learning 


ng from the 
w to telepho 
themselves practically and 
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-— Geo 
assignments suggested to the teacher. Books of this € wil i 
preparation, by at least two of the major publishing no K grade 
two or three years there should be available to teachers fro thing 
7 through grade 12 textbooks in composition which offer " ju 
less than a coherent course of study, including a handbook o ood 
matical reference and exercise books for additional writing pra 


> ct on 
The appearance of these books may very well have a major effe 
curriculum revision in English. 


Sequence in composition will sure] 


f it to 
take a careful look at 


y cause the planners o 


paper, and the potenti 
fection in English has 
to do downright silly 
more apparent than in 


» aske 
result of students being 2 


T ee 
things, and nowhere has the silliness P ; 


the th 


"An Inter 
or the one whi 


appli 
which ranges in KA 
n favorite, “What America Means to M! 
an Do T 


ar 
ary analysis: “The Symbolic Presentation of 
n the Short St 


role by the assignment—whe I$ Hig) is: asked 45 manufactu!? 
something alien to his own interests and desires-when the writin 

assignment has not grown naturally and inevitably out of classt0 
discussion and instruction—then the mumber of ds ica BE i 
tortuous constructions, ang stylistic improprieties multiplies Pd 
paper clips. It is easy, of Course, to say that a student must W” Ji 
about what interests him, but it is much less easy to know at 
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teacher can ex- 


sented wi 
bL on, a stimulating freshnes 
fe, faa rough class discussion. Th 
PNE tee students to write on j 
re, i " 
e, in good composition programs students are being 
o 


asked to 3 
write papers of sensible length. In very few places the 
1,000-word theme; 350 


Student j p 
to 500 words, being assigned to write the 
rh Sautas afibel s pr reasonable amount, if we want a stu- 

willing to settle ; and a number of teachers, the realistic ones, 
Particularly if t most of the time for a good paragraph or two, 
judgment. y if the writing has been done in class, where, in my 
School va; most of it should be done. It is absurd to expect à high 
Pros youngster to turn out 500 words of clear, o derly exposi 

e in a 45-mi c . orderly expository 
such a demand inute classroom period, and the teacher who makes 
composition, m needs to return to college for a course in advanced 
Present is t . The movement in the high school English course at 
Particular] X shorter papers and more of them; and this applies 
That en n that monster of every springtime, the research paper. 
is on its last fe. of rephrasing, borrowings, and downright thefts 
fusing + ia egs. This is not to say that teachers of English are Te- 
technique obligation to give their students some instruction in the 
catalogue, of research; in the use of reference materials, the card 
dent’s ne, = Readers Guide; or that they are rejecting the stu- 
tices, "- to do some work in footnotin£ and pibliographical prac- 
plished they have discovered that these ends can be accom- 
of tees en as effectively with a short paper 9$ with a long one 
is takin to 5,000 words. Here, as J see it, the high school teacher 
Paper g his lead from the college or the college term 

seems to be getting shorter 2? 


teachers 
enjoined d shorter, aS the students are 
e s 
to resist secondary source ma 


terial. 


n; Why The 
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deplorable effect in the broken sentences and indirect, ambiguous 
phraseology characteristic of American speech.”? I look forward 
to the opportunity some time this year to tell Professor Handlin 
that there is a very noticeable revival of rhetoric taking place 9 
many of our high school English classes. Students are being helped 
through their instruction to see the art of language. They are learn- 
ing that the way of making am assertion is quite as important as 
what is said. They are learning about the importance of sentence 
variety, figurative language, prose rhythm, transition, emphas!s 
juxtaposition, parenthesis, and other matters considered quaint an 

formal in the decades of the immediate past. In other words, stt- 
dents, looking positively and constructively at language achieve- 


ment—looking, that is, at the tremendous variety of both gram: 
matical and rhetorical sentence 


i ntence patterns available to the writer a” 
speaker of effective English—are being helped to see that there aN 
no mysteries about writing good prose; to see, in short, through 9? 
analysis of good prose i 


n which interesting devices are observe 
and named, that they can do it, “Poets are born, not made,” writes 


weet Read in English Prose Style, “but the ability is giv" 
telligence to write clear, orderly prose F 
he school is, to me, one of the most salu 


it; this is wh 


teacher. says Dr. Co i der to 2€ 
i ? . nant, in order 

complish an adequate composition program, should not meet m 
day; in other words, four classes of 25 st 

The reali: P 2 
lic high Mia d our 3s another matter. It would be a rare p 

erica where all English teachers have only 

3 The Atlantic Month], S 
4 New York: Pantheon’ io ge 1961, p. a3. 
5 Op. cit., p. 51. > Inc., 1952, 
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classes of 25 students each. In this respect some geographical areas 
are more fortunate than others, but it would not be unusual in any 
part of the country to find high school teachers of English handling 
five or six classes daily, with from 35 to 45 students in each class. 
The number of students each English teacher meets daily, as Dr. 
Conant observed to his real distress in his visits to the 50 compre- 
hensive high schools, was more likely to be from 150 to 200. And 
Where such teacher loads exist, an adequate program in composition 
1s impossible. 


Even when the Conant ideal is reached, the marking burden is 


still excessive, In the issue of September 14, 1959, Time reported: 
To produce one student theme a week, Conant suggested that no 
English teacher should handle more than 100 students. But correct- 
ing 100 themes at 10 minutes each takes 17 hours of work—214 
Ours seven nights a week. Chicago would need 330 more teachers, 
adding $2,300,000 to the budget.” And even if boards of education 
Were willing and able to appropriate such additional expenditures, 
the teachers could not be found. We are not training teachers of 
English in anything like sufficient numbers to meet a demand of 
such magnitude. Where is the school to go for help? 

Plainly, it must go outside the school, to the community at large. 
The school has always felt privileged to draw on the resources of 
the community for a variety of needs, particularly in the fields of 
Vocational training, homemaking, driver education, and others. 
But there has been some timidity or wholly understandable caution 
about asking the community to assist the academic program. Prob- 
lems of standards of preparation, training, and even accreditation 
Immediately arise, along wtih a proliferation of bureaucratic details 
requiring another corps of secretaries and clerks. 

The assistance which the school must seek has to be of a pro- 
fessional noncompetitive natures the academic status of the teacher 
Must in no way be challenged. Only distress can result from ae 
recruitment of the community which makes teacher substitutes ji 
men and women who were not responsibly trained as teachers. 
the effective teaching of compostion requires more teachers. of 
English, then, ultimately, more teachers we must have, and it is à 


nation's moral responsibility to see that we get them. et 
Meanwhile ndi are not available, and if the composition 
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tion expense. At Cleveland Hei ne depuis 
number of readers was tripled 
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Revision of the English curriculum is not exclusively a matter of 
what is being done in composition. Quite as exciting are the de- 
velopments in literature and in language study generally. In litera- 
ture one begins to see, unexpectedly perhaps, a move in the direc- 
tion of uniformity or a standardized curriculum—an approved list 
9f books, The evidence to support this notion is admittedly slight; 
it consists of little more than a few scattered statements by indi- 
Viduals, several of whom have associations with the Council for 
uia Education. But it is notable that the Committee on English 
9f the Advanced Placement Program has recently issued a revision 
of its course and examination description in which it indicates very 
Specifically the areas in literature in which students taking the Ms 
vanced Placement Examinations in English in the future can ex- 
Pect to be tested.’ The committee does not mean that the "i 
feild be rigidly prescriptive—of course not. But the eet: 
issuing such a list are not difficult for anyone to imagine, if he has 

ad any connections with high school English teachers. Make E 
mistake about it, Next May quite a number of able high schoo 
Teungsters will go to the Advanced Placement Examination in Eng- 

= meticulously prepared in every selection even hinted at by the 

If this trend toward uniformity really exists, it is interesting to 
Wonder how it came about, for to many teachers it will surely gm 
aà complete reversal of what they had hoped for. The advent EE 
Paperback book had seemed to signal the end of the tramo 
atthology and the beginning of a wonderful freedom b me 

caches of English could use in the literature program Jus 
anything they wished. pen 
o Possibly it is this very freedom, verging in a number of ium 
x unm which has created the feeling that a literary exp oat 
8 uld be common, at least to college-bound youngsters. x 
esi with the snippets and fragments of the anthology, the sa 
an to whole books. And rightly so. But freed from the bc e 
Sin traditional, of literary works quite exhausted and pons 
5 Caers gravitated toward the delights of contemporary et 
uddenly the high school discovered the esoteric and the 


6 D Ex- 
' Advanced Placement Program: English, New York: College Entrance 


amination Board, 1961. 
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arde, and where students were once reading Scott and bp 
Ed Hawthorne, they were now reading Faulkner, Ka E = 
Camus. A fairly recent book on literature for the high sc ne ne 
cludes on one of its reading lists The Counterfeiters by Andr : by 
the reading list for the Rutgers Plan contains By Love Pd Ei 
James Gould Cozzens, and there is a teacher of eighth grade Eng 


i ek 
lish in Massachusetts who asks his students in the course of one we 
to read three novels by Henry James! 


These, to be sure, are extremes, an 
ably not much different from what it 


college and secon 
foundation upon w 
built. These educati 
or even to chronol 
works which const 


achers of English, provide m 
l reading of later works can , 
ors do not prescribe a return to the anthology, 


ogical treatment, but only to a body of literary 
itute our cultural heritage. 


reveals many s] 


full-length works which 


read and discuss with under- 
standing, with cultural and esthetic profit, and without embarrass- 
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arent, Our literature, particularly our 
Ily realistic literature, 


f our students if we 


io gun, teacher, or p 
ut E get drama, is an almost universa 
Tun awa = win very little of the confidence o 
ing pro y from it or refuse to admit that it exists. A more reward- 
E Pus is to help the students approach the realism in the 
experience fe of mind. If we are to return to a pun literary 
reason wh or all college-bound high school students, there is aay 
Classic. why our list of approved books should contain ed e 
Prchen, pf our own time. But the choice must be critically an pu 
enough, Y made: The Catcher in the Rye, alone, is not quite 
in den of English divide on the use of continental jitean 
E ation in the English course. Those who oppose o so a i 
read "s they feel that to read a work in translation is not enu 
boron BS literature, or because they consider a di MES r 
the ¢ Priate to a course which concentrates on accom Ra ei 
of Ka ism language of English. Some schools, often a t iia; 
tries UM who want to know the ideas of writers z E Eres 
Whig} ‘ave organized foreign works into a great a Mar A 
sible 115 offered as an elective. This arrangement is ae pe Poo 
folle, however, and teachers of English—particular'y Po eod 
More, a thematic treatment of literature-are bringing mene A 
Ver of the works of continental authors into the pets ras 
of deer three-year period of senior high school, a Ja y sen 
elt schools might read An Enemy of the 1 : ie ms 
Ven and Punishment by Dostoevsky, Pere Goriot by 99 
ngu possibly Madame Bovary by Flauber forti 
Some of the College Entrance Examination u 
| Say Moe aon to foreign work in translation, ^ 
Eon deua. mrs et some of the au ors 
of E at least a nodding acquaintance with mee 
inter ar if not of Asia. The necessity bur ;endliness, 
and cog onal neighbors better, in the intere: of P eurriculum bui 
ers „, oPeration, creates a sense of urgency W 
vars moment at least seem iic serve. 
Un appens to the literary work i bars 
€tgone some change in recent ye. b taking fal read 


Tom 
the colleges, the schools have tende 
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d 
i f a limited number of texts rather than the p Meer 
np ‘ficial reading of many. Close textual analysis of a p aa 
D exegesis, and explication de texte, resulting probably E 
ir a interest in the New Criticism, have found their 1 > 
poda into the high school, chiefly in the instructional iie 
teachers recently out of liberal arts colleges, This, RE vilae 
part, is all to the good, especially with college-bound ee 8 p 
the teaching of literature had become sluggishly biographica ed 
torical, and even worse, homiletic. But there have been the x 
some exasperating, some painful, some irresponsible, On eh d 
ondary level no one approach to the teaching of literature “lied 
prevail. Some attention to chronology is valuable and, to co 


ecessary. Organization of a number of Mens 
an important theme in human relations W. 
that literature de 
study of genres, 


i elligence, judgment, t 
ture program which gives the student 
work is only half a Program. Resist 
a thing of the progressive p 
cation. The College Board C 
We now strive for 
vocabul 


aste, and energy. A litera- 
no sense of the art of the 
ance to form would seem to pP 
ast in American secondary school p 
ommission on English recommends we i 
appreciation of literary forms, a use 4 
» and a secure command of the ideas an 

r of major works"? A 
Literary study in the hi rhave-rediscovered x 
the impression that oue 
t readers of it are sup 


i r ause 
‘ial persecution, partly bec a 
€ began to make a vari 


dom of minorities, and the clinical 


7 Preparation in English for C. 
trance (tie Board, 1960. 
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had 
no use f 
Dis or them. T. s 
anal place; the iem. tee classroom was som i 
a Literature be unctioned as reformer pee BUE 
a ce ate cs. me a grim business, and S fit ne an 
Sten which oe the literary criticism of betes 
e: ds mately guid d | eae 
80. naive ¢ a Shockins experior Buc much of the t i 
ve g experie aching of 
hs dE aaee j nce. Could we ever hav 
"atm and kids p ae of Vernon Louis p Er 
Comas ls tener at D D we really believe with pets 
Ea e esthetteal] os assos is more socially i i 
a we really dies supenor to that of Hemingwa eee s 
Sorry or with half m Jack Lindsay that T Mes "e i wc 
‘Al message in iie ozen social patriots that the onl meni aie 
gli agitation i Pone. Hi to be found in Wess de 
ne. Hi : 
Pati Js that an . History—the terrible histo i 
tL of the ^ie of interpretation Mom jx 
prelusively a matter P wa mat civilization $s t 
‘fined. and even habe ealistic sober dedications that a x 
a ; oy an 
tra and the fastidi are essential to grow d 
pe with a rhe moe manners e. er E 
quatrain ide s a , in art, Í 
Ü aor in—have their e or equally with the elegant tu in f : 
an irony and mw uses, too. And their ra ira lat 
iti ocratic ones. 
is not an accident that the revaluation o 


Henr 

y Jam 

of es took 

th k place chiefly in our colleges during the influx 
d War II. After every war, as 

me back to-l might 

ho will be entering 

literature again. 

led textbooks > 


An ] 
y discussi 
on of t f 
he changing college preparatory curriculum 
cs or lin- 


Engli 
glish m 
ust pa: 
pay some attention to structural linguisti 
mar,” as it is 


under w 
ay next i 
year linguistic s 
tudy will occu 
py quite 
of English. lin- 


what 
there i5 P' 
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that it will have a powerful shaping effect on the English curricu- 
lum in the next few years. To the la 


to seem an extraordinarily difficult subject and, if he comes up 


close, perhaps an amorphous one. There are different kinds of 
linguists: 

only with 
tice; other: 


human idiom and 
tural range of the 
tention to the y tress, and intonation in the spoken 
language; and it does not acknoy 

“correctness,” 


to be cautious 


Whatever the future, it is certai 


nly to be expected that the teach- 
ing of grammar can no longer re 


main the rigidly traditional subject 
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that it has been in many places for far too many years. Some teach- 
a are trying, for the time being, to work out a sensible compromise 

etween the old and the new, retaining what is truly descriptive 
and functional in the old and adapting and applying what is truly 


post and practical in the new. Some, following the suggestions 
oF several of the linguists themselves, are teaching structural lin- 
dealing with the 


Suistics for its own sake—as a humanistic science 
d hole history of language and communication. The findings of the 
nguists are fascinating; they have been listening attentively to 
Dem man's way with the English sentence. Sometimes their 
stu RSS seem insignificant and of no consequence to language 
idy or communication. Most of the time, however, they are 
ng us aware that many of the assumptions about English M 
net been passing on in the classroom and have require E à: 
tion Esters memorize to the point of tedium and large scale dis a 
E all education-thus causing them to leave school-ar 
He s. These must be corrected and revised. E 
in ho then, as I see them, are the changes currently taking P A 
e college preparatory curriculum in English. Undoubte x 
majo, are others, but I regard the ones I have mentione C 
EDDA have not commented on speaking and hine ho 
"à Les es with the language arts people. I have not done so PEE 
Wholl St areas that I am familiar with speaking is note ae 
ie from English, with its own corps of specia y m 
ence tes This, in my judgment, is as it should be. My ow ces 
argum, Out listening is to make it part of the units in quo n 
aa and critical thinking; and I prefer that ae 
With ]; to the instruction in persuasive writing. Also in oe their 
Own qo mag, I would caution English teachers to M. o 
mae ay and not stray into the sometimes der R a aah 
ir E oM studies teacher. There is already s ns 
that T nglish teacher to do. I would like to be able to in jo 
ric quc Ted important change in the college prep dell less 
in it, in English is that there is going to be a gr e 
ent O 
Sh io considered, it is really pre study 
as its pi oa oe E ^ mistaken, all are 
pecial excitement, because even W hen 
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part of the wholesale, constructive effort to help men communicate 
richly and fully with one another. A review of “La Dolce Vita” in 
the June 3, 1961, issue of the Jesuit magazine America says that the 
point this film wants to make is that each of the characters is a half- 
person because he cannot talk penetratingly and fully to anyone 
else. It may very well be true that the materialistic successes of 
modem civilization force an alienation which makes us half-per- 
sons, who, through loneliness and isolation, sometimes do violence 
to others and to ourselves. But, if so, the burden of the teacher 


who works with the nobility of literature and the precision of com- 
munication is a trul 


y fearsome one. It is nothing less than to keep 
men whole, 


D 


Evaluation for Course Improvement 


LEE J. CRONBACH - UNIVERSITY OF ILLINOIS 


s generated sev- 


The national interest in improving education ha: | 
prove curricula, 


eral highly important projects attempting to im à 
Particularly at the secondary-school level. In. conferences of di- 
rectors of “course content improvement" programs sponsored by the 
National Science Foundation, questions about evaluation are fre- 
quently raised.! Those who inquire about evaluation have various 
Pm ranging from sheer scientific curiosity about ae 
Ri to a desire to assure a sponsor that money has been ke 
skill. - While the curriculum developers sincerely wish to use E 
eke of evaluation specialists, I am not certain that they ee 
on ype of what evaluation can do and should try to do. . s 
and hs ege hand, I am becoming convinced that some et. i 
curr abits of thought of the evaluation specialist are ill-suite 5 
ne ent curriculum studies. To serve these studies, what puer g 
te methods of evaluation are required? And particularly, he 
must we depart from the familiar doctrines and rituals of the tes 
ing game? 


Deci 
Pa Served by Evaluation 
"bei * draw attention to its full range of functions, 1 
uation" broadly as the collection and use of information 
Teachers 
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Paper. J. Thag directors and of my colleagues in evalu i is 
What I Vols, "Ee Hastings and Robert Heath have been e e provocative 
than "authoritative" > are my personal views, deliberately ™ 
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part of the wholesale, constructive effort to help men communicate 
richly and fully with one another. A review of “La Dolce Vita in 
the June 3, 1961, issue of the Jesuit magazine America says that the 
point this film wants to make is that each of the characters is a half- 
person because he cannot talk penetratingly and fully to anyone 
else. It may very well be true that the materialistic successes of 
modern civilization force an alienation Which makes us half-per- 


sons, who, through loneliness and isolation, sometimes do violence 
to others and to ourselves. Bu 


t, if so, the burden of the teacher 
who works with the nobility of literature and the precision of com- 
munication is a truly fearsome one. It is nothing less than to keep 
men whole, 
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decisions about an educational program. This program may be a is 
of instructional materials distributed nationally, the Vd 
activities of a single school, or the educational experiences of a 
single pupil. Many types of decision are to be made, and e 
varieties of information are useful. It becomes immediately apparen! 


that evaluation is a diversified activity and that no one set of prin- 
ciples will suffice for all situations. B. 


have so concentrated u 
and 


tion, I wish to distinguish amon 


them to historical developments in testing and curriculum making: 
p may separate three types of decisions for which evaluation is 
used: 


and grouping, 
eficiencies, 

/ tion: judgin 
is, how good individual teac 


istrative regulation likewise is local 
in effect, whereas an improveme 
nent wherever the course is offered. 
It was for the sake of Course improvement that systematic evalua- 
tion was first introduceq, When 


that famous muckraker Joseph Ric? 
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av i : 
five = same spelling test in a number of American schools, and so 
e first impetus to the educational testing movement, he was 


int s : 
erested in evaluating a curriculum. Crusading against the ex- 
the school schedule 


End spelling drills that then loomed large in s 
SO as s pelling grind"—Rice collected evidence of their worthlessness 
veloped pom curriculum revision. As the testing movement de- 
The ¢ owever, it took on a different function. í 
curred greatest expansion of systematic achievement testing 0C 
taken in the 1990s. At that time, the content of any o wa 
shifts Ruth as established and beyond criticism save or ga 
tests co topical emphasis. At the administrator's direction, stan a ; 
the tea ven. this curriculum were given to assess the efficiency ^ 
into dist er or the school system. Such administrative teipe l 
1920's a; Mio when used injudiciously and heavyhande sch 
Upon din 1980's. Administrators and accre s fe 
quacy, ae tive features of the school progr? 
they jud aus of collecting direct evidence of e 
Square AES schools in terms of size of budget, student- eet 
accumul et of laboratory space, and the number of advance ie s 
mc ated by the teacher. This tide, it appears, bout to y 
about d university campuses, administrators wanting to know m 
ing di eir product are installing "operations research offices. aa 
o rected toward quality control seems likely to increase in 
Wide testing ; forcefully indicated by the state- 
Afte is just ordered by the California legislature. : — 
3 r 1930 or thereabouts, tests were given almos «clusively 40 
Ing, to assi dents for advanced train- 
e marks within a class, and to 
and nat: Sa deficiencies. For any such decisions, vant P 
With a st gem of one individual with other inea ua 
fintsited. ard. Much of test theory and test technology n oi 
Precision i with making measurements precise. Important th 
in evaluath for most decisions about individuals, 1 shall ad 
for lenis S we need not struggle to obtain precise 5 
n rire have been well content with t 
rior to 1938 precise, they have been less complac 
the pupil was examined mostly on tac 


ores 


he devices used to 
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and mastery of fundamental skills. Tyler’s research and writings of 
that period developed awareness that higher mental processes are 
not evoked by simple factual tests, and that instruction that pro- 
motes factual knowledge may not promote—indeed, may interfere 
with—other more important educational outcomes, Tyler, Lindquist, 
and their students demonstrated that tests can be designed to meas- 
ure general educational outcomes such as ability to comprehend 
scientific method. Whereas a student can prepare for a factual test 
only through a course of study that includes the facts tested, many 
different courses of study may promote the same general under- 
standings and attitudes. In evaluating today's new curricula, it will 
clearly be important to appraise the student's general educational 
growth, which curriculum developers Say is more important than 

ns presented. Note, for example, that 
iculum Study offers three courses with 


substantially different "subject matter" as alternative routes to much 


the same educational ends. 
Although some instrumen 


ks b y» 
of a whole school of thought:2 s by Bloom (1961) are representatiV 


which it achi oe it bas 
set for itself. . . . Our experien jeves the objectives 
translated the objectives into spe 


? Elsewhere, Bloom's pap 
n to 


er discusses eva], ati icula. At- 
tention may also be drawn to Ty «uon for the new curricu 
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likely to be done about the objectives. They remain pious hopes and 
platitudes. . . . Participation of the teaching staff in selecting as well as 
Constructing evaluation instruments has resulted in improved instru- 
ments on one hand and on the other hand it has resulted in clarifying the 
Objectives of instruction and in making them real and meaningful to 
teachers, . . . When teachers have actively participated in defining 
objectives and in selecting or constructing evaluation instruments they 
return to the learning problems with great vigor and remarkable crea- 
tivity. . . , Teachers who have become committed to a set of educa- 
tional objectives which they thoroughly understand respond by develop- 
Ing a variety of learning experiences which are as diverse and as complex 
as the situation requires. 


Thus “evaluation” becomes a local, and beneficial, teacher-training 


activity. The benefit is attributed to thinking about what data to 
collect. Little is said about the actual use of test results; one has the 
Impression that when test-making ends, the test itself is forgotten. 
ertainly there is little enthusiasm for refining tests so that they can 
of used ïn other schools, for to do so would be to rob those teact 
the benefits of working out their own objectives and instruments. 
a and Tyler describe both curriculum making and ee 
traliz icu parts of classroom instruction, which is necessari y M 
ics . This outlook is far from that of "course improveme ue 
can e national curriculum studies assume that curriculum e x 
sam e centralized. They prepare materials to be used in m - 
draf Way: by teachers everywhere. It is assumed that € Tus 
i materials, and revising these after tryout, proc uces i 
Ter activities than the local teacher would be likely * 
€vise. In this context it seems wholly appropriate to have most p^ 
Prepared by a central staff, and to have results returned to that $ 
is further course improvement. 
Meri andati is carried out in t 
5 d he chief aim is to ascertain what effects the pipe pe 
wh ne changes it produces in pupils. This is not to inquire Tio 
are er the course is effective or ineffective. Outcomes i cx 
th multidimensional, and a satisfactory investigation wil A id 
€ effects of the course along these dimensions separately. o E^ 
Slomerate many types of post-course performance into a ange T by 
à mistake, since failure to achieve one objective 1° maske 


improve 
he service of course imp" 


course pasthat 
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success in another direction. Moreover, since a composite d 
embodies (and usually conceals) judgments about the importance E 
the various outcomes, only a report that treats the outcomes sepa 
rately can be useful to educators who have different value hier- 
archies. 

The greatest service evaluation can perform is to identify aspects 
of the course where revision is desirable. Those responsible for de- 
veloping a course would like to present evidence that their course 1S 
effective. They are intrigued by the idea of having an "independent 
testing agency" render a judgment on their product. But to call in 
the evaluator only upon the completion of course development, to 


confirm what has been done, is to offer him a menial role and to 
make meager use of his services, 


ment, evidence must become av. 
opment, not in the home stret 


reluctant to tear open a supposedly finished body of materials and 
techniques. Evaluation, used t 


fluid, contributes more 


Hopefully, 
that course, and hel 


t arly units (F 19 ement than they do with acbiet 
Mele ames. een a): Uhisifinding 4 Jl confirmed: 
but is highly significant if true, Jf nding is not well co 
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that constitute educational goals. Twenty years after the Eight-Year 
Study of the Progressive Education Association, its testing tech- 
niques are in good repute, but we still know very little about what 
these instruments measure. Consider “Applications of Principles in 
Science.” Is this in any sense a unitary ability? Or has the able stu- 
jm only mastered certain principles one by one? Is the ability 

emonstrated on a test of this sort more prognostic of any later 
achievement than is factual knowledge? Such questions ought to 
receive substantial attention, though to the makers of any one course 
they are of only peripheral interest. 

The aim to compare one course with another should not dominate 
plans for evaluation. To be sure, decision makers have to choose be- 
tween courses, and any evaluation report will be interpreted in part 
comparatively, But formally designed experiments pitting one course 
eee another are rarely definitive enough to justify their zn 
cou. erences between average test scores resulting from differen 
wi an are usually small, relative to the wide differences among an! 

ithin classes taking the same course. At best, an experiment never 

es more than compare the present version of one course with the 
a version of another. A major effort to bring the losing coni 

"der nearer to perfection would be very likely to reverse the ver 

ict of the experiment. 
eae failure to equate the classes taking the c M uc 
m ansa the interpretation of an experiment and d Ed 
Gd most inevitable. In testing a drug, we know that va eee 

sows i be obtained without a double-blind control En. 

^ [e half the subjects are inert placebos; the p R 
oo. uk alike, so that neither doctor nor patient &n 
even we medication. Without this control the T ; 
tive den en the state of the patient is checked by uo 
tibia wire e. In an educational experiment it is jp js quite impos- 
Sible to oh ad are an experimental groupe ^ the doctor e 
üeutralized ralize the biases of the teacher a s RENE ertain 
Whether a in the double-blind design. t i Ano. ducationa 
innovation z observed advantage is atributa ^ achers an d 

E as such, or to the greater energy U^ ental. 
av put forth when a method is fresh and “exp vent, loses atts 
© contended that any course, even the most excellent 


ompeting courses 
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of its potency as soon as success enthrones it as “the traditional 
de : 

pce group comparisons give equivocal results, I ANA ud 
formal study should be designed primarily to determine the Lut 
course performance of a well-described group, with respect m anc of 
important objectives and side effects, Ours is a problem like ei ihe 
the engineer examining a new automobile. He can set en 
task of defining its performance characteristics and its dependa ‘ d 
It would be merely distracting to put his question in the form: vs 
this car better or worse than the competing brand?” Moreover, in A 
experiment where the treatments compared differ in a dozen nie! 
spects, no understanding is gained from the fact that the experime i 
Shows a numerical advantage in favor of the new course. No on 

knows which of the ingredients is responsible for the perge 
More analytic experiments are much more useful than field ae 
applying markedly dissimilar treatments to different groups. oe 
scale, well-controlled studies can profitably be used to compare 4 


: : x s 
ternative versions of the same course; in such a study the difference 
between treatments are 


few enough and well-enough defined {hat 
the results have explanat 


‘ory value. di 
1 . vadis 
The three purposes—course Improvement, decisions about in 
viduals, and administrative reg 


ulation—call for measurement proce 
dures having somewhat different qualities, When a test will be use 
to make an administrative 
necessary to me 


n judging a cou 


atis- 
rse, however, one can make sat 
tions from data 


3 The interested reader can find furth 


iki culum 
er strikin lels between curricu 
studies and drug research (see Modell, 1963). g parallels betwe 
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prohibitively expensive if applied in a manner thorough enough to 
measure each person reliably. 


Methods of Evaluation 


RANGE or METHODs. Evaluation is too often visualized as the ad- 


ministration of a formal test, an hour or so in duration, at the close 
of a course. But there are many other methods for examining pupil 
the only basis for apprais- 


performance, and pupil attainment is not 
Ing a course. 

It is quite appropriate to ask scholars whether the stat 
made in the course are consistent with the best contemporery knowl- 
edge. This is a sound, even a necessary procedure. One might go Dn 
to evaluate the pedagogy of the new course by soliciting opinions, 
but here there is considerable hazard. If the opinions are be a 
M preconception about teaching method, the findings beni 
of overgial and very probably misleading. There are no th t 

Pedagogy so well established that one can say, without tryout, 


mt will prove educative. 
and m accept the need for a pragmatic test of the amet 
Sta still employ opinions as a source of evidence. aig e ee 
tton of curriculum making, one relies heavily on Je jin 
they fo E pupil accomplishment Here ; 
Were aaa dull ; “Here they needed only hal 
Ton ; ete. This is behavior observa 
tematic ic, and it is of great value. The reason ar 
oriek observation is that this is more impartial, s 2 
ematician more penetrating. While I bow to the his ne i. 
o an as a judge of the technical soundness of CO a 
who a agree that the experienced history Or eae s effec- 
tiveness s out a course gives the best possible aes bout their 
effect Scholars have too often deluded themse" n ed par 
Yotin eness as teachers—particularly, have too often. ert gment 
o a words as evidence of insight—for their a ces some 
elay Cice Systematic observation is costly, and Teck of results. 
ence ween the moment of teaching and the feec»? 5 
systematic observation will never be the curie à becomes 


Oper 
SS 3 P 
ole source of evidence. Systematic data collec 


ements 


curriculum 


xercises as 
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profitable in the intermediate stages of curriculum development, 
after the more obvious bugs in early drafts have been dealt with. 

The approaches to evaluation include process studies, proficiency 
measures, attitude measures, and follow-up studies. A process study 


is concerned with events taking place in the classroom, proficiency 
and attitude measures with changes observed in pupils, and fol- 
low-up studies with the later careers of those who participated in 
the course. 


The follow-up study 
tional contributions, bu 
removed in time from 


in improving the course or ex 
differs strikingly from th 


"BBest places where the course could be 


; view cannot be applied to the follow-up 
study, which appraises effects of the Mecum a whole and which 


college, y ; idea high 
or low figure save by on sure cannot judge whether this is a hig 


have not had this cours 
obtain data on a control 
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a ` 
dans P n this hope is well founded can be checked by 
lu eulloge. Can majors and what electives these ex-students pursue 
of the p d areer choices likewise merit attention. Some proponents 
asio cu curricula would like to see a greater flow of talent into 
this a ience as distinct from technology while others would regard 
ird potentially disastrous; but no one would regard facts about 

A ow as lacking significance. 
are n are prominent among 
dicc ne with, Attitudes are me 
includ ns of approval or disapproval. 
ae es ideas about the matters on W. 
er das d about the benefits to be obtainec 
Equall of monkey mothers, and about depletion of 
the & if important is the match between self-concept and concept of 
Dui d: what roles does science offer a person like me? would I 
D marry a scientist? and so on. Each learning activity also 
as th utes to attitudes that reach far beyond any one subject, such 
e pupil's sense of his own competence and desire to learn. 

EU ttitudes can be measured in many ways; the choices revealed in 
m Ow-up studies, for example, are pertinent evidence. But measure- 
Na usually takes the form of direct or indirect questioning. Inter- 
ig questionnaires, and the like are quite valuable when not 
o isted blindly. Certainly, we should take seriously any undesirable 
Pinion expressed by a substantial proportion of graduates of a 
s enr (e.g., the belief that the scientist speaks with peculiar author- 
belief that mathematics 


it > : 
i on political and ethical questions, or the f mat 
a finished subject rather than a field for current investigation). 


Attitude questionnaires have been much criticized because they 
s Subject to distortion especially where the student hopes to gain 
Y being less than faul Particularly if the questions are asked in a 
Context far removed from the experimental course, the returns are 
ikely to be trustworthy. Thus a general questionnaire administered 
trough homerooms (or required English courses) mayi a ques- 
Ons about liking for various subjects and activities; these same 
Questions administered by the mathematics teacher would give much 
iw trustworthy data on attitude toward mathematics. While stu- 
Cents may give reports more favorable than their true beliefs, this 
Istortion is not likely to be greater one year than another, or greater 
among students who take an experimental course than among those 


the outcomes course developers 
anings or beliefs, not mere ex- 
One's attitude toward science 
;hich a scientist can be an 
d from moon shots and 
natural resources. 
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who do not. In group averages, many distortions balance out. m 
questionnaires insufficiently valid for individual testing can be use 
in evaluating curricula, both because the student has little motive 


to distort and because the evaluator is comparing averages rather 
than individuals. 


For measuring proficiency, 
ardized tests are useful. But 
assign different questions to 
in a population of 500 the sa 
less information to the cours 


techniques are likewise varied. Stand- 

for course evaluation it makes sense to 
different students. Giving each student 
me test of 50 questions will provide far 
e developer than drawing for each stu- 
1 of, say, 700. The latter plan determines 
75 representative students on every one 
of the 700 items; the form 


" : TE k 
onl : plex problem. Since it is necessary to tes 
nly a representative sample of Pupils, costs are not as serious 2 
consideration as in routine 


testing. Additional aspects of proficiency 
elow, 


J i à e 
s have especial value in showing how a cours 


F he improved because they examine what happens during 193 
[pria In the development of programed instructional materials, 
or es records are collected showing how many pupils miss 
i any piling up of errors implies a need for ag 
T à more gradual a A ic, Im- 

mediately after show g „approach to a difficult topi 
perhaps asking them to 
film. Misleading presentations ; ; 
nS, ideas pj ; . mphasis> 

and matters left unclear wi Sven insufficient emp 
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institute are actually adopted, and which form "part of the new 
course” only in the developer's fantasies. 
MEASUREMENT OF PROFICIENCY. I have indicated that I consider 
item data to be more important than test scores. The total score may 
Bive confidence in a curriculum or give rise to discouragement, but 
it tells very little about how to produce further improvement. And, 
as Ferris (1962) has noted, such scores are quite likely to be mis- or 
Overinterpreted. The score on a single item, or on à problem that 
demands several responses in succession, is more likely than the test 
Score to suggest how to alter the presentation. When we accept item 
Scores as useful, we need no longer think of evaluation:as a one- 
shot, end-of-year operation. Proficiency can be measured at any 
ie with particular interest attaching to those items most re- 
ated to the recent lessons. Other items calling for general abilities 
can profitably be administered repeatedly during the course (per- 
àps to different random samples of pupils) so that we can begin to 
earn when and from what experiences change in these abilities 
Comes, 
in Tn course evaluation, we need not be much concerned about mak- 
£ measuring instruments fit the curriculum. However startling um 
so bn may seem, and however contrary to the ae 
"s Bun for other purposes, this must be our position. if dm ids 
"d ida What changes a course produces in the pupil. ficiency 
har xis would include measures of all the types of pm the 
en reasonably be desired in the area in question, uu ues at- 
tention g me to which this curriculum directs subs 5 hievin g 
its Object: you wish only to know how well a curriculum is a wish to 
ss jectives, you fit the test to the curriculum; but if yon t, you 
W how well the curriculum is serving the national interes y 


me i 
ee all outcomes that might be worth striving for. pe nur 
mathematics courses might disavow any attempt 19 computa- 


ional = 80nometry, and indeed, might discard nearly A graduates 

Cs ork. It is still perfectly reasonable to ask how ae 
Course Pi urse can compute and can solve right dm ional skill 
is no pr evelopers went so far as to contend that compu. ] encounter 
5 C oa ead Objective of secondary instruction, they lec can be 
ts and laymen who do not share their view. re fairly 


Show 
n that students who come through the new course # 
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proficient in computation despite the lack of direct teaching, the 
doubters will be reassured. If not, the evidence makes clear how 
much is being sacrificed. Similarly, when the biologists offer alter- 
native courses emphasizing microbiology and ecology, it is fair to 
ask how well the graduate of one course can understand issues 
treated in the other. Ideal evaluation in mathematics will collect 


evidence on all the abilities toward which a mathematics course 
might reasonably aim; likewise in biology, 


English, or any other 

subject. 
Ferris states that the ACS Chemistry Test, however well con- 
structed, is inadequate for evaluating the new CBA and CHEM 


programs because it does not cover their objectives, One can agree 
with this without regardin 


i g the ACS test as inappropriate to USe 
with these courses, It is important that this test not stand alone, 3$ 
the sole evaluation device, It will tell us something worth knowing 
i nventional" knowledge the new curricu- 
lum does or does not provide. The curriculum developers deliber 
ome of the conventional attainments aP 


tual tests and tests of higher amen l 


Evaluation for Course Improvement 245 


items as measures of knowledge, application, original problem solv- 
ing, etc., is difficult and often impossible. Whether a given response 
represents rote recall or reasoning depends upon how the pupil has 
been taught, not solely upon the question asked. One might, for 
example, describe a biological environment and ask for predictions 


regarding the effect of a certain intervention. Students who had 


never dealt with ecological data would succeed or fail according to 
s; those who had 


their general ability to reason about complex event 
Studied ecological biology would be more likely to succeed, reason- 
ing from specific principles; and those who had lived in such an 
ecology or read about it might answer successfully on the basis of 


memory. We rarely, therefore, will want to test whether a student 


"knows" or “does not know” certain material. Knowledge is a matter 
with the same facts or 


of degree. Two persons may be acquainted 
ee but one will be more expert in his understanding, beto 
and © cope with inconsistent data, irrelevant sources offen 4 
m apparent exceptions to the principle. To measure intellectua 
mpetence is to measure depth, connectedness, and applicability 
of knowledge. 
Eines test questions are course-specific, st 
What is y the person who has been specifically ta 
usua]l nae asked for can answer the question. 
are ded ^ e identified by their use of conventions. Some co i 
now M IU. and we can assume that all the pupils we tes 
With ier] But a biology test that describes a metabol 
Lei odes of the = symbol presents difficulties for studigi A 
unfamili rough the scientific question about equilibrium bu 
use ar. iar with the symbol. A trigonometry problem that re 
D e amete table is unreasonable, unless we want SOM A 
em in id with the conventional names of functions. The md Ae 
ela dogmate trigonometry can be cast in a form oor í 
tiong d pupil entering high school; if necessary, the tubing Eo 
o a be presented along with a comprehensible eap E 
whether ¢ the problem becomes course-independent. It is 2j obs 
bins i pradines of the experimental course can solve suc i * 
whether | aap encountered, whereas it is poe zi 
em, bos can answer questions whose language is puri. 
Obiecti; e sure, knowledge of a certain terminology isa o n 
ve of instruction, but for course evaluation testing O 


ated in such a way 
ught to understan 


Such questions can 
nventions 


quires 
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nology should very likely be separated from testing ach 
standings. To appraise understanding of processes and re : nic 
fair question is one comprehensible to a pupil who has no re 
the course. This is not to say that he should know the answer -—— 
procedure to follow in attaining the answer, but he should unc "i 
stand what he is being asked. Such course-independent questio 
can be used as standard instruments to investigate any instruction 
rogram. 
- Pupil who have not studied a topic will usually be less facile n 
those who have studied it. Graduates of my hypothetical mathema 
ics course will take longer to solve trigonometry problems than ir 
those who have studied trig. But speed and power should not z 
confused; in intellectual studies, power is almost always of gerr 
importance. If the course equips the pupil to deal correctly eve 
though haltingly with a topic not studied, we can expect a 
develop facility later when that topic comes before him frequent » 
The chief objective in many of the new curricula seems to be t 
develop aptitude for 


gical balance by referring to forests, gn 
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experiment, and the ability to tease insight out of the disordered and 
inconsistent observations that come with continuous laboratory 
work on a problem. The student who masters a good biology course 
may become better able to comprehend certain types of theory and 
data, so that he gains more from a subsequent yea af study in 
ethnology; we do not measure this gain by testing his understanding 
of short passages in ethnology. There has rarely been an appraisal 
9f ability to work through a problem situation or a complex body of 
knowledge over a period of days or months. Despite the practical 
difficulties that attend an attempt to measure the effect of a course 
9n a person's subsequent learning, such "learning to learn" is so 
important that a serious effort should be made to detect such effects 
and to understand how they may be fostered. 
The technique of programed instruction may i 
are learning ability. One might, for example, test the students 
6 ih. of mastery of a self contained, programed unit on heat, oF es 
Fe topic not studied. If the program is truly self-contained px 
a ent can master it, but the one with greater scientific compre?" 
ion will hopefully make fewer errors and progress faster. The pro 
a might be prepared in several logically complete versions, a 
"i rom one with very small "steps" to one with minimal € 
e RH on the hypothesis that the better educated stuc ; 
cope with the less redundant program. Moreover, he mig 
Prefer its greater elegance. 


be adapted to ap- 


Conclusion 
E cepi of thought and long-established techniques e Phy 
onam o = evaluation required for course impen vidi 
Produ A e ucational measurement has been chiefy a s gduca- 
ons] ing fair and precise scores for comparing indivi us quit 
ien experimentation has been concerned with Rx or de- 
Seripiios of competing courses. But course ovale on the 
roadest of outcomes. This description should be oial f aimess 
possible scale, even at the sacrifice of supe 
Precision, 
ley. and aie should ascertain what chan 
Should identify aspects of the course 
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The outcomes observed should include general poc we 
far beyond the content of the curriculum itself: attitu pet B 
choices, general understandings and intellectual powers, a de 
tude for further learning in the field. Analysis of performan d 
single items or types of problems is more informative than ana y: 


: ive the 
of composite scores. It is not necessary or desirable to give 


; ; ld 
same test to all pupils; rather, as many questions as possible shou 


be given, each to a different moderate 'sized sample of pupils. e 

techniques such as interviews and essay tests can profitably be out 

plied to samples of pupils, whereas testing everyone would be 

of the question. P 
Asking the right questions about educational outcomes e t 

much to improve educational effectiveness. Even if the right E. 

are collected, evaluation will have contributed too little if it only 


: into 
places a seal of Approval on certain courses and casts others it 
disfavor. Evaluation is a fundamenta 


l part of curriculum develop- 
ment, not an appendage. Its job is to collect facts the course aey Sa 
oper can and will use to do a better job, and facts from which 
deeper understanding of the educational process will emerge. 
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The C 
Mitigated a Obsolescence in the Schools can be 
y the Scholars in the Universities 


I 


e in the quality of elementary- 


Tod 
ay we are witnessing an advance 
United States that would have 


and s 
Pampa fen education in the 
still a ere impossible to achieve a decade or so ago. Although 
this veda only a relatively small number of schools and teachers, 
enough to be mete forward is already powerful and pervasive 
quality and Fear: challenging the colleges to step up te 
This paper ji cd of their undergraduate programs. r 
encouraging N to identify some of the factors leading t? this 
Provide an hi dae toward better teaching in our schools, 2! 
and the moy, ; sunm note on the Physical Science Stud i 
Scholars in "pem it inspired. It is the story, especially, o 
Pre-college 3 universities, by long indifference to education in the 
lescence in € ool and even in the undergraduate college; 
are Soci ah, g creep through our educational system. Now P 
emonstratin g their responsibilities for teaching at levels ge 
Ciation with E mow that only the master scholar, working 1? ass0- 
Up-to-datene e skilled teacher, can achieve that quality of eleven 
Needs thr. ss, and integrity that the education proces urgently 
oughout its whole spectrum. 


What i e 
t is taki 
ment” It bing place can aptly be likened to a «renaissance move- 
mbines a “return to learning" with the “enlightenment 
249 
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of bold and imaginative ideas about the nature of the learning proc- 
ess. The movement not only marks the return of the university 
scholar and scientist to direct concern with the teaching of their 
subjects at all levels of the learning scale. It also marks a reawaken- 
ing to the fact that children have a native eagerness to learn. Their 
inherent interest in the world about them responds wonderfully 
when it is adequately nurtured and encouraged and not blunted nor 
put off until later. And finally, like any important movement in his- 
tory, this one was born out of cumulative dissatisfaction with trends 
of the recent past. 


The first half of this century saw some remarkable achievements 
in American education. For one thin 


n beyond the elementary 
which the graduate schools 
O centers of eminence and 
search, with the best of them 
e world. It was still commo” 
: © proceed to the great Euro" 
r their doctoral and post-doctoral work. But there 
there has been a d shift in the flow of travel since then, just 25 

à dramatic shift in the geography of Nobel prizes. 1 
by a gradual E at the top, however, was paralleled 


readiness for į : ial we 
being demanded that he x it, but that his socia ho 
rward into secondary S° ddi- 
) ecessary, ignorantly. In 5. 4 
tion courses, in which these notions 
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were attracting fewer and fewer of 


become entrenched into dogma, 
tudents into the teaching 


our more talented college and university s 
profession. 

While we were intent on getting 
educated, the number of able teach 
quality was consequently dropping further behind. And as we en- 
tered the second half of the century, much of our American pre- 
college educational system was threatened by obsolescence. 

It is hard to say who first awoke to the fact that the obsolescence 
erus lead to disaster. In part it was the parents who discovered that 
d not only could not read but also might not get into the 
sity ge of his—or their—choice. In part it was the college and bone 
ne ministrators faced with adding remedial reading and Eng 3 
a. EN courses to their curriculums as well as cramming into 
ien st few years of Johnny's life as a student the vast anon o 
a aey knowledge he would need to fit him for Lar 
Sra. Ue In part it was the scientist who recognized how few of us 
aie ectually prepared for the national and international respon- 
Pers es we are endeavoring to take on in an age when science an! 

B nology are revolutionizing the lives of all of us. 
the A 1950 criticism and debate began to rise in all quarters, B 
Parc people aroused as they never had been before p^ 
a in what their children were being taught and who wi 
n ing it to them. The long indifference to teaching as a profess! 

over. 


our burgeoning school population 
ers was not keeping pace and 


with 


m 


the early part of the 


Some notably important events occurred in d 
e Fund for the Ad- 


uu of the 50's. One was the formation of the 13 
ord a of Education in 1951, with substantial grants Rom l 
signifi oundation to finance innovation and experimentation. a 
wc infusion of risk capital into research and develope St 
a on has already produced some significant results. Le s 
cebine. one, perhaps, is the successful evolution xu E 
to attr ce of the so-called “fifth-year program, which is kom 
graduate à Increasmg numbers of non-mediocre college and unt 

lates into the teaching profession again. wi 
$ program does away with the professional courses in the 


252 New Curricula 


dergraduate years that used to make up about half the ae 
curriculum for prospective public school teachers, thus a eril 
them to get better "educated" there in the subject matter they p A 
pose to teach. In their graduate year they continue study in M 
subject specialty, get a firm grounding in basic education € 
such as psychology, philosophy, and history, and begin their prac 
cal training as part-time paid “interns.” wth 
Interestingly enough, the fifth-year program grew out of one a 
tially conceived and started at Harvard as a Master of Arts in Teac di 
ing Program by Dr. Conant in 1936. It attracted few applicants, 


however, until the revival of interest in better academic training for 
teachers began. 


In 1952 Harvard's Graduate S 
from the Fund to revitalize i 
guidance officer located at eac 
ing scholarship funds to int 
time students entering the pr 
to get their practica] training. 
in introducing the “internshi 
support from the 

With Fund su 


chool of Education gained support 
ts program with a recruitment an 
h of 29 liberal-arts colleges and offer- 
erested potential candidates. At this 
ogram were “apprenticed” without pay 
. By 1955, however, Harvard succeede 
p” concept, which provides for financia 
participating schools, d 
ouragement, variations of the Harva” 
m $ mber of other private and state univer- 
sities with strong education epartments of their own, Harvard, it- 
o include 42 cooperating bea 
times as many applicants as it ha 
1952. By 1959, the Ford Foundation felt dis " value of this neW 
as sufficiently proven to warrant large 
: : read adaptation and adoption. The Fou? 
dation has since made gran 


caching and other innovations that ste 
from it. 

The conception of the teaching team as an incentive for recruiting 
superior talent, as well as a more efficient method of utilizing it, way 
first proposed in 1956 by Dean 


r 

Francis Keppel of Harvard, now p 
U.S. Commissioner of Education, Essentially, it creates a hierat¢ 
of job classifications ranging from team leader to clerical aide an 
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responsibility. In addition to the 
owever, it has other important 
ideal device for supervised 


pay differential related to skill and 
incentive and efficiency features, h 
implications for better teaching. It is an 
in-service training of new teachers; it forces teachers to plan jointly 
on the development of the school’s curriculum and to benefit from 
each other’s observations and experience; and it permits flexible 
groupings of students so that each proceeds more closely to his 
capabilities, and flexible scheduling of class periods and class sizes 
to fit particular instructional needs. 

m is overthrowing 


3 Just as the development of the fifth-year progra 
ur traditional pattern of educating our teachers, the introduction ef 


de teaching team is bringing to an end our traditional, self-con- 
ined, one-teacher classroom with its rigid grade-to-average-ability 
Stratification. 
"oes more qualified, better-educate 
ae within our schools more favorable to 
Sell earning are important contributions to 
E Ps in our education system, but they are on y ' hieve 
nda er half-in many ways, the most difficult half—is to b ihe 
T s ctual excellence in what is being taught and learned E 
x nes for reform in that direction was slower in getting un js 
" d " it has gained tremendous momentum in the past ive s 
E t really became air-borne after a professor of physic 
-LT. made a bold proposal in 1956. 


d teachers and creating 2 
better teaching an 
the achievement 9 


nly half the job. 


m 
m I received from Professor 
*Movie Aids 
excerpts 
to sup“ 


lire story starts with a memorandu 
tte Zacharias on March 15, 1956. Its subject was 
sho eaching Physics in High Schools,” but as the following 
p ji Dr. Zacharias had more in mind than making movies 
ment existing physics courses: 

to 
school physics I want 
` NU number of 
e with text books, proble: a 

: detaile 

. . but before taking uP T ad n 
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besides the machine a good piece by a good composer played by 2 
artist. The room must be good, not too nosiy, and the people have to wan! 
to listen, but that all depends upon the piece. . 

- » » The tidy notions of classical mechanics still predominate in the 
way we try to introduce the subject of physics and it usually happens 
that these notions are dull as presented because it is so difficult to pre- 
sent arresting experiments to liven them up. Because one needs to under- 
stand many of the basic ideas and mathematical methods before gain- 
‘ays seems logical to begin with the 
atics, hydrostatics, force, mass, etc 
ided up into the following parts: 9 
tween these bodies we have laws © 
tion of these forces the things move with the laws 


the particles and the bodies, (2) be 
force, (3) under the ac 
of motion . . . 

In any case the material to be 
but painstaking wor 


could be laid out and perh 
things built and tested, Some sample films Should be made to see whether 
we should alter the methods o 

ers 


The financial side of such 


i š But 
an ent 7 Ke ues 
the efficiency of Flaubert was not im becontes xata 
The memorandum, fortunately, 


from the MIT. admi 


] e 
0 evoked an encouraging respons 
s nistration, a 
Tias was soon to sec 


nd with its help Professor Zacha- 
; „Cure assurances of support from the Nation 
Science Foundation, the Ford Foundation and the Alfred P. Sloa? 
eria Now Dr. Zacharias had to convince other top-flig t 
p send the s portance of Biving time and thought to this e 
avor— i i : ü 
ters, if you vill their attention to a different kind of research pro 

Recruiting and plannin 
though the Phys 


öd fall a Periodically at'M I.T, all through e 
summer a mong a “steering” ak ae 
Dr. Zacharias and myself, the | & group that include 
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M.LT's physics department; Dr. Isador I. Rabi of Columbia and 
Dr. Edward M. Purcell of Harvard, both of them Nobel Laureates 
in physics; Dr. Henry Chauncy of Educational Testing Service; Dr. 
Edwin H. Land, founder-president of the Polaroid Corporation; 
Dr. Mervin Kelly, then president of Bell Telephone Laboratories; 
and Dr. Morris Meister, now president of Bronx Community Col- 
lege, but at that time principal of the Bronx High School of Science. 
Similar groups of interested scientists and teachers were generated 
—one centered at Bell Telephone Laboratories, another at Educa- 
tional Testing Service, others at Bryn Mawr, Cornell, and the Uni- 
versity of Illinois—and all were asked to begin shaping their ideas of 
how the new course should be developed and what it should con- 
tain, in preparation for meeting jointly for three days during the 
Christmas holiday in 1956. : 
The December meeting produced a good deal of heated argumen 
among the fifty participants, but, nevertheless, agreement on bese 
Conceptual goals emerged. The course should meet the highes 
standards of intellectual rigor. Much that is a part of physics might 
be omitted, but what was presented should be given the structure 
and taste that reflected the most advanced thinking. It should pre- 
Sent physics as the contemporary physicist sees it—as the gradu 
unfolding of the nature of the universe by a continual process i 
inquiry, exploration, and discovery, and, as such, one of the x 
admirable achievements of the human mind and an indispensably 
part of Western thought and culture. The course should be design 
to lead the student to this conception by letting him learn, inso 
as possible, by exploring and experimenting as the scientist does. i 
It was also agreed at the outset that motion picture films, la 
Tatory apparatus and experiments, texts, collateral reading, ^. 
examinations should all be complementary and integral parts 0 : 
whole, each medium of instruction being used to its best advantage 
to reinforce, not duplicate, the effectiveness of the others. Most im 
Portantly, those who attended this session could see, 
arias, that success depended on having the entire exper 
right" and they were imbued with an enthusiasm and us 
to make it really right. Their enthusiasm helped spread the [perd 
Others of their professional colleagues, and their determination Kei 
Put to the test when the serious work began the following sua 


256 New Curricula 


i the next 
and went on almost unabatedly for everyone involved for 
three years, 


excellence in writing, in desi 
movie production. It a]. 
ing again, sometimes e 


ment and other teachi 

relationship to the co nda- 

institutes, sponsored ang financed by the National Science Fou 

tion in various univ. 

sential role in this te 
The rewards for 


—as 
even normally laggard tees the 
put it, he would certainly like to have it fo nes 
> Ae would henceforth insist on it for the slow © ore 
Gratification grew with the spread of the course into more and oh 
schools and as more experience was gained in teaching it, for it 


ex 
clearly caught the imagination of both teachers and students 
posed to it. 
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principal roles in demonstrating or explaining basic concepts. The 
Science Study Series, with some 40 titles so far published, provides 
collateral reading for science students. So f 
have been sold in the United States and half 
materials have been translated into over à doze 
ing Swedish, Italian, Japanese, Hebrew, Spanish, 
ish, and Turkish. 


ar over a million copies 
a million abroad. PSSC 
n languages, includ- 
Portuguese, Dan- 


v 
it was apparent that 


Long before the PSSC course was finished, 
as going to affect 


the experiment Dr. Zacharias had instigated w 
more than the teaching of physics in high schools. 
For one thing, it almost immediately stimulated sci 
oo” a similar interest in the way their subjects were, of vee 
first eing taught in the schools. By the spring of 1958, before i 
mat] trials of parts of the PSSC course in eight schools were a 5 
cd tg, ians, biologists, and chemists were assembling co! 7 
meus us discuss curriculum reform. By the following yea many 
The ra r ched the “summer study” phase. gus 
the c hysical Science Study Committee itself realized € ye 
Nor Ac it was preparing would be neither perfect nor perm 
on the end unto itself. The course was predicated to 
ow d" of the American high school in 1956 and the ; 
in ph el of useful preparation in the sciences the beginning 5^, 
enn ysics had received in his earlier school years. Certe S sti 
; pts, such as statistical mechanics and special theory 9 EN 
ee too difficult at the time, had to be left out ER ea 
O; Edere elementary material—not beyond the coming the 
Tst par younger students, as subsequent experiments ir 
fa t of the course to junior high school students we i ris tlie 
earlier as evident that if the quality of science pun "tll more 
EC could be upgraded, there would be ron. 
in jm work in the high school curriculum. There vald be D 
stantial that the teaching of undergraduate physics gs dents 
enterin Y revised for first-year science and enginee! 
des college with the PSSC course behind them- d course Te 
Vealed qr as teaching experience with the 
the latent capacity of almost all students tO gr 


entists in other 
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toughest concepts of physics, it became possible to foresee that E 
approach the physicists had taken to the teaching and learning 0 
their subject might be applicable to upgrading the subject structure 
of the entire education process. ' 
Several of those closely associated with the physics-course project 
were beginning to think along these lines before PSSC was officially 
two years old. They could visualize an extension of its aims an 
purposes for many years, possibly permanently, beyond the comple- 
tion of the immediate project. By then, too, it was spending nearly 
$15 million a year and involving the time and talents of severa 


hundred people, though not all of them on a full-time basis. Business 
aspects of the project—ne 


tion and distribution of b. 


The burden of "© prepared to cope with, or even wanted 19. 
T e of supplying business Services and management as We 
EJE of the overhead for the committee’s work fell on M-LT: 


Pes SUN problem a new institution was needed, especially 
similar pro a ay ^! an administrative vehicle to handle PSSC a” 5 
ingl: A ms that were certain to evolve in the future. cao 
b g á n-profit corporation, patterned after ones that had recent y 

een formed to serve the federal government (Institute for Defense 
Analyses and System Development Corporation. à example) was 


organized in August 1958 wi A $ nas L^ 
corporated (ESI), with the title, Educational Services 


and humanities, which it sponsor: 


ci 
f s jointly with the American Co"? 
of Learned Societies; and (c) an 


e 
African Education Study, fina®° 
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largely by the U.S. Agency for International Development. This 
latter project is designed to help transitional nations in tropical 
Africa meet their needs in the social studies and humanities as well 
as in mathematics, the sciences, and languages. This broad program 
is developing as a partnership between African educators and groups 
from the United Kingdom and the United States. 

In addition to such pre-college programs as those noted above, 
ESI is carrying out programs for the following two college com- 
mittees: 


The Semiconductor Electronics Education Committee, à group of 
dustrial companies 


= a from eleven universities and eight in à 
MER n developing a one-year course on the principles an SEC 
ruens: semiconductors for junior or senior science and her 
eee AM ents. The course makes integrated use of films an à = 
at hom h formal laboratory experiments and those that can be do 
first oria specially designed take-home kits. It was used Jor ^ 
Alis in preliminary form, during the 1962-1963 academic y 
iversities in the United States and Great Britain. 


The National Committee for Fluid Mechanics Films, which is 


PM a series of films designed to illuminate various Bur 
ir of fluid mechanics for students in several branc € E 
and jin as well as those in meteorology, applied mathemat™ 
Mittee a icine. The two major films so far completed by this ox 
ni are currently being used at more than 60 universities 1n 
ited States and abroad. 
ces Inc. is its film stu- 
he PSSC films and is 


bed above. 
-refo 


he peer qe feature of Educational Servi 
Current] = WAS established first to produce t i 
Studio 4 producing films for all the programs describe 
groups i as also been commissioned by other curriculum 
Ps in the United States to produce films for their projects. op 
initiatin Educational Services Inc. has grown into a major ee 
item d^ undertaking the development of new Mee 
ling ma on the successful pioneering approach of PSS ee 
ne ae ster scholars, scientists and teachers to create bw Joint 
role in Ce in education. In recognition of its important an g dation 
curriculum research and development, the Ford Foun 


a: l ws 
S recently given ESI $1 million to provide necessary capital 2 
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the 

to explore potential new ose of endeavor before they reach 
specific project-su ort phase. sale 
zs the ore of duet improvement in the sciences the di d 
plines which have pioneered the reform movement—the : B. 
Science Foundation has been the principal source of support. ilion 
nts toward this end of over $6 "D. E 
ver 130 individual projects ranging E 

en children to solid mechanics for 


, 


being prepared by the School Math 
logical Sciences Cu 


five years to compl 
National Science Foundation is 
year for the all-important teach 


scale “critical mass” efforts like the 


subjects, Many 
designed to tra 
veloped. 


Secondary schools, the coming 

tic rise in that percentage. f the 
fundamental shift in attitude © a d 
1 excellence in educatio? -ye 
their growing acceptance of the ; 

special attention to gifted 
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“be: 

ir epus getting better-getting better fast, as Lee 
dh Du 2 $ ent of Caltech, affirms in a recent issue of his insti- 
Duet ts erly. He notes “a rise of from 10 to as much as 40 
1 alee oett scale [of CEEB test scores] for the average 
Harvard. Yal 3 past ten years" at universities such as Caltech, 
Substantia e, Sine Stanford, and M.LT. This is permitting 
NORE GEsss upgrading In courses offered entering freshmen and, in 
lum, plus vc a oq edem the entire undergraduate curricu- 
courses deir A y e e por : English and other 
fnm o make up for the deficiencies of pre-college 
There has been a more significant finding, however, from our ex- 


perienc 3 
alk ps far with programs introduced to encourage our most able 
o their fullest capacities. We are learning that we have 
r children. In 


ro 
pd Li acing is the abilities of nearly all ow 
the Fund ix past decade of this experience; Elizabeth Paschal of 
mistakable re ks Advancement of Education, concludes, "The un- 
Proved whe vidence both that the general level of education is im- 
that T special programs for gifted students are initiated an 
in school za s as well as others benefit from basic changes 
well-educat d. ices in the use of resources and the acquisition of 
ated teachers underlines some important findings about 


then 3 
ature of intellectual giftedness and other talents. Schools which 
d that giftedness in 


ave à 
general prm special programs are convince! 
widespread ders capacity or in some special talent js far more 
Proportion of "e they had originally supposed and that à substanti 
the full rez x the children in each school need specific provision for 
And is ization of their capacities." 
Spread eru the most encouraging as 
Scholars and erest in teaching among our b 
eir attenti scientists—their growing recogni 
undergrad on to the teaching of their subjects 
the gra oom levels without injuring the 8" 
TA ae vn level. As Philip Morrison, Profes 
farming ^ marked: "Only when the universities recogni? 
System not partly their business, can à self-sustaining 
elieve cursed by intrinsic obsolescence come int Bs fi 
i we are well on our way toward achieving this for the first 


me i 
e in our history. 


pect of all 
est university resea! 


tion that they 
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The Curriculum 
and the Purposes of Education 


STERLING M. MCMURRIN - UNIVERSITY OF UTAH 


The future of American education depends in large degree upon 
the character of our efforts to define its aims and purposes, for with- 
out a clear conception of what the schools should achieve it is not 
possible to determine either the proper substance of education or 


iven 
past few decades we have glV 


cussed in indifference 


our educational potenti 
Any consideration of 
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faith of a democracy that whatever ministers to the well-being of 
the individual person will at the same time contribute to the total 
integrity of his society and improve the condition of his culture. 
Those who bear the responsibility for determining the character and 
content of the curricula of the schools have the large task of guaran- 
teeing this coincidence of the functions and products of education. 
They can perform this task adequately only if they fully come to 
grips with both the long and short range purposes of education as 
these are defined against a background of competent knowledge. It 
must be a knowledge, of course, of human personality and human 
behavior and of the predicament of the individual person as he 
confronts the multiple and complex forces of modern industrial soci- 
ety, and this requires a thorough acquaintance with the condition of 
Our society, its structure and processes. More than that, it requires 
an appreciation and understanding of the goals of society, of the 
ends which it has set for itself, of the purposes of the Nation both 
domestic and international, And quite certainly it demands a sensi- 
tive understanding of the value structure of the culture and some 
eee nition of the state of knowledge and of the arts and esr 
Met into the character of the culture, its genius and its poss F 
e This means, of course, that the discussion of the porron 
on must be a continuing effort that enlists the Nations e 
$ gar It requires the cooperation of those who possess the d Yd 
ie Pon knowledge, from education, the arts, science, an n. 
a phy, and those from business, labor, government, and the pro ; 
Ons whose broad and extensive experience endows them W" 
Practical wisdom. t 
t Fortunately the growing national conce 
á quality of education is accompanied by P energie 
2 MM of high ability and achievement to devote their en d 
hd talents to the problems of the schools. Nothing in recent Wr 
d more to move American education in the direction © [en 
bob. oe or holds greater promise for the future im in the 
din V Sin of highly competent subject matter po id 
fa vement of secondary course materials and in the e endum 
Sinis The engagement of scientists of national and in vede 
ed ation in the tasks of especially secondary but also eem 
"cation has established a movement that is already spre? 


f 
rn for the improvement i 
an increasing willingne 
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the social studies and the humanities and arts and that must inevi- 
tably have major consequences for the whole intellectual life of our 
people, The high level cooperative work that is now being done in 
the upgrading and updating of course materials for the schools 
should serve as an example in the effort to determine the large ends 
to which education should be devoted. 

The current effort to raise the level of the intellectual accomplish- 
ment of the schools promises to be eminently successful, but it has 
encountered strong resistance from certain attitudes and habits © 
thought that are firmly established in the American mind. To the 
extent that the raising of academic standards and a more adequate 


exploitation of the intellectual capabilities of students have require 
a recognition of individual differen 


z of A x om 
mediocrity. excellence if not in comp 


There has always been, of cour 


= i that 
Se, re: 
both ignores and destroys differe sistance to the conformity 


mc 
Nees, and now with both educat 
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he general public aroused to an increased 
th and importance and, indeed, the desper- 
ucational achievement of which our 
of equality in relation to educational 
tainly there is a growing recognition 
an destroy much that is 


and large segments oft 
consciousness of the wor! 
ate necessity of the highest ed 
society is capable, the meaning 
policy is being reexamined. Cer 
that an enforced or induced conformity c 
precious in human personality and that our basic commitment to the 
worth of the individual person demands that we not only regard his 
differences and even his eccentricities, but that we honor them in 
our educational policies and procedures. Otherwise we are guilty of 
denying to him a very basic freedom, the freedom to be himself, to 
cultivate his talents, abilities, and skills by the genious of his own 
personality, We are guilty, indeed, of in a sense partially depriving 
him of his personality. 
Puer on it is now more clearly seen that the recognition, PAN 
chine and cultivation of individual differences are essential to 
haracter of our society and the quality of our culture. For the very 
meaning and value of a democratic society entail a genuine diversity 
s versity of attitudes, ways of thinking and ways of doing a 
des Buarantees the full competition of ideas and the aor 
ic gs of institutional life. It is only within such a context t yn 
is it individualism can be achieved it 2 ety 
s * ground of a sincere individualism Wer 
soe constructed. And it is now entirely clear that the ini 
cee Teneis and creativity that are essential to the d 
ied e Nation's intellectual capability, in the extension | hi 
ens ph knowledge and in the cultivation of that artis 
i ee cal intelligence necessary to a culture of high refin ; 
"P ctical success in the pursuit of the material ends ke 
n upon the achievement of a genuine and viable indivi 
Bus is a sense in which a true individualism issues from un ice. 
We i of freedom and equality in both theory an d Ameri- 
fad ifs d heed the warning of that perceptive observer re than à 
bris e and institutions, Alexis de Tocqueville, who mo 
tury ago wrote, ^I think that democratic communi jt, chet 
, 


na i 
M we taste for freedom; left to themselves, they wi ii heir 
it, and view any privation of it with regret. But for equali aal- 
they call for eq 


Passion i P . P a ema 
on is ardent, insatiable, incessant, invincible; 
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ity in freedom, and, if they cannot obtain that, they still call for 
equality in slavery. They will endure poverty, servitude, barbarism; 
but they will not endure aristocracy.” Our ideal, clearly, is to avoid 
both aristocracy in society and the servitude of the individual. It is 
to achieve a genuine freedom of the individual that is at the same 
time an equality with all others in intrinsic worth and in those op- 
portunities that depend upon the decisions and actions of society. 
But to recognize the importance and value of educational poli- 
cies and procedures that properly discern disparities and nourish 
differences and fulfill individual potentialities is in itself no guaran- 
tee that these ends will be accomplished, The tasks of education 
are very difficult, far more difficult than the general public ap- 
preciates. And a differential type of education is costly, costly in 
talent and energy, and not simply in the talent and energy €X- 
pended in the classroom and the laboratory, but of the home anc 
the community as well—and in money. It is so much easier, and 
cheaper, to train rather than educate, train through those standard- 
e job done effectively and efficiently and 
dead leveling mediocrity, With all our 
ciety’s commitment of its ron we cannot be sure that our $0 


K ance from the traditional egalitarianism, the 
attempt to Improve the quality of education is e against a quite 
persistent anti-intellectualis e 


culture rather than simply to be a function of it. At any rate, the 
anti-intellectualism from wl 


: hich we suffer has been all too commonly 
found even in our schools and has seriously affected the gene" 
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character of our educational philosophy, and therefore the quality 


of our educational program. 
The term "anti-intellectualis 
suffers therefore from inexactness à 
at least to our all too common subo 
of intelligent effort to instinctive b 
action. It is our failure to value knowledge for its own sake as 
well as for its uses, to fully respect reason and evidence; it is our 
willingness to be controlled by passion and emotion and by hearsay 
and propaganda rather than to make our decisions and determine 
Our actions by the more sure devices of knowledge and disciplined 


intelligence. 
Our anti-intellectualistic tendencies are associated with on na 
hat suspicious of 


tive practicalism and activism that are somew 
theory and abstract thought but both of which account for much of 
our national vitality and achievement. But they result also from a 
kind of indifference and lethargy that restrain us from that degree 
of mental discipline and commitment to knowledge that are NOW 
so clearly among our greatest needs and that have such extensive 
implications for us as individuals and for the total life of our society, 
implications relating to both our national security and the moral, 
intellectual, and spiritual quality of our culture. 
In conformity to the general national disposition and tempe 
our schools have all too often removed knowledge and the cultive” 
tion of the intellect from the center of their purposes and activities 
and have sometimes voluntarily, though often under intense 500? 
pressure, expended their resources and energies on pursuits th? 
are of secondary and lesser value and are not the primary work 0 
schools, Wherever one looks today he sees encouraging signs 2 
education. Things generally are moving in good directions. An 
the most important of all is that the concern for the intellectual * 
is moving back into the center of the schools' interests and comm! 
ments. The faster the better. ^ 
x Because of deficiencies and failures elsewhere among our So 
institutions, we have often saddled the schools with responsibilities 
quite unrelated to their primary purposes. But to say this 
mean that knowledge is the only concern appropri de 
We properly expect the schools to not only disseminate knowledg 


m" covers a multitude of sins, and 
nd ambiguity. But it refers here 
rdination of thought to practice, 
ehavior, and of knowledge to 
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and to discipline the intellect but as well to bring refinement to the 
individual’s aesthetic perception and his moral sensitivities, to cul- 
tivate his sense of civic responsibility and to nourish in him 
that appreciation and discernment of value necessary to a mean- 
ingful, purposeful life. But the total task of education belongs to 
the totality of society and is shared by its many institutions, each 
of which makes its contributions in accordance with its established 
function in the large complex of social affairs. The task of the 
school is a specialized one. Unless a school fastens its attention first 
upon knowledge and the cultivation of the intellect, it will do little 
for the moral character or spiritual or artistic life of either the indi- 
vidual or society. It will fail the individual and society in theit 
need for both knowledge and the instruments of creative and criti- 
cal thought, and will certainly fail to produce the practical wisdom 
requisite for high personal morality and a just ae order. 
ae = that knowledge should be placed firmly at the center of 
e school’s function and kept there is not to recommend, as some 
pend our energies on trivial information. 
matter of information at all, as important 
tion are, It is a matter of the full develop- 
lectual equipment, a development that 
rious pursuit of knowledge. It is expert 
the generalizing and cite se Bis tsei ab a 


hool, the way at least is open for 
student to not only come into Possession of reliable knowledge 


the world and of its affairs, but to assess its problems intelligent 
and to come to grips with his own relationship to them. And it a 
as well the framework within which he can best pursue his artistic 
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interests, discipline his emotions and passions, make enlightened 
moral decisions, and construct meaningful interpretations of life 
ences. With the signs of irrationalism in our society 
both world and domestic affairs, in politics, busi- 
and with the future in grave danger and threat- 
and action motivated by emotion and 
e of themselves citadels of intellectual 
s of knowledge and reason. 
well contribute in various 


and its experi: 
daily increasing in 
ness, and religion, 
ened by impulsive decision 
passion, the schools must mak 
honesty and freedom and stronghold: 
Where they do less than this they may 

ways to the lives of their students and their communities, but they 
will not fulfill the measure of their purposes and responsibilities as 
schools. 

The common segmentation of education generally impairs ats 
quality and at times produces quite serious distortions in its charac 
ter. The disjunction of college and secondary education especially, 
a condition for which educators themselves deserve to suffer not a 
little embarrassment and censure, often radically disrupts what 
should be a continuum that would give integrity and a unity ° 
Purpose to formal education. This is not to say that every child 
or youth should be marked for a college or university, for the prc. 
tical needs of society in relation to the abilities and disposition 
9f the people will inevitably determine much of the constitution 
and character of the educational program. The entire area of ac 
vanced vocational and technical education deserves mor? atten 
tion and more esteem than it has ordinarily enjoyed. In the years 
ahead those vocational institutions especially that are geared t0 
the advancements of science and industrial technology will play i 
increasingly important role in the Nation's economy. But the pom 
is that a kind of organic unity should tie the schools oy 
higher-lower-technical, to secure for every person the finest ecu 
cation of which he is capable and to insure that in every school b 
Whatever kind the student encounters at least a minimum of ae 
liberal intellectual experience and knowledge and learning i 
should be the right of every civilized person. Every person, k P 
ever his talents and whatever his ambitions, should be brought » 
to face with creative thought, with basic and profound ida ate 
music and poetry; he should be exposed to them, and shoul 
his chance to become infected by them. 


B n earn 
It is becoming increasingly apparent en ce 


that childr 
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faster and at an earlier age than has been commonly supposed e 
the question of whether and to what extent the curriculum an 

even the organization of education should be restructured to more 
adequately conform to these abilities is now a quite serious one. 
It is entirely clear that the generality of the Nation’s schools have 
failed to establish that intellectual strenuousness and enthusiasm 
in their classrooms and laboratories of which they should have 
been capable. This is not primarily a question of the quantity o 
work, as many seem to suppose, but rather of its quality. To x 
crease quantity is the simplest of tasks, but to improve the quality 
of education is exceedingly difficult, difficult especially because 
it depends so heavily on the teachers, on their intellectual com- 
petencies. Without question there should be and will be consider- 
able overhauling of subject matter and this should in various ways 
improve the quality of education at all levels. Much that is DOW 
taught in many colleges and universities, considered in terms of both 
its nature and level of difficulty, should be in the secondary schools, 
and much that is now found in the lower grades of the secondary 
schools would be more appropriate in the upper elementary grades. 
This is not a question simply of getting at things early as an aC 
celeration or time saving device. It is more a matter of strengthen- 
ing education by providing the students an intellectual diet more 


challenging to their capacities and of fashioning an educational 
program that combin 


| es economy with a more careful discrimina- 
tion of subjects and their relationships, 


But there is real danger of effecting changes simply on quanti- 
tative grounds or of failing utterly to sense the obvious but easily 
overlooked point that the simple fact that a fifth grade class cà? 
handle the principles of symbolic logic, for instance, is not in itsel 
an argument that the Nation’s elementary schools should settle 
down to logic. It may or may not be a good thing and the decisio? 
calls for great wisdom. An intelligent decision requires the know” 
edge gained from extensive and reliable research, but it also 1°- 
quires much wisdom, the wisdom that comes from large experienc? 
both in and out of education, 

The basic principle that must be respected, and that is clearly 
in danger of serious violation, is that a child is not a man in sube 
ture and the educational program, however much it must prep. 
him for adult life, should respect his childhood, and should resp? 
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the adolescence of youth, just as it respects the maturi 

Childhood is characterized by a (ero. initiative ee 
e, that must be protected and nourished for their 
sake of the child as a child, as well as for 
of the child becoming a man. Adolescence 
and these also must be honored. So here 
The effort to avoid treating adults as ado- 
hildren could result in treating chil- 


adults. 
e the practical value of re- 


ness, for instanc 
own sake, that is for the 
the total intellectual life 
has its native properties, 
is a very large problem. 
lescents and adolescents as c 
dren as adolescents and adolescents as 


It is perhaps impossible to estimat 
search in education. Much of the work done in recent years has 


been trivial in character and of little value. But quite certainly 
much of it has been of very great worth and has clearly demon- 
strated the advisability of enlarging the research program across 
the Nation. The present investment in educational research is so 


miserably small as to be almost negligible in comparison with the 
nological research. 


in AE : t 
vestment in industrial, commercial, and tec 
mistakes and which 


; t $ a field that is learning rapidly from its own 
holds great promise for the future. In the decades ahead the charac- 


= E education will depend very heavily on the quality of the 
in. th done by research scholars working individually and in € 
T th. basic problems of education ranging all the way from pu 
the eory to the large cultural purposes of the schools. Apart 10i ; 

e fact that too often the results of competent are no 
are too f ession at large @ 
C uin ew arrangements for adequa 
ues oom or laboratory, perhap 
term research effort is that its base is es 
D pol psychological problems and WE 
again deseas to do especially with methodological 3 
again, however, things are moving in a good : et 
increase of interest in education from such fields as sociology» ding 
Bology, and philosophy, and with a growing interest 1n iio 
n um of the established basic courses. » cu 
TARR that have been directed to this latter €? nt dotis 
d ee effort of education experts and highly compete mod! 
m scholars with very satisfying results and we may xP 

ore of this kind of cooperative work in the future. m 

There has been and no doubt still is some fear ong thos 
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educational research that the now well-established program of di- 
rected work on course materials might seriously endanger the ee 
prise of non-directed research, where the problems are ee 
freely in terms of the interests and talents of the individual researc 

scholar or team and the projects are funded, from either private or 
public resources, simply on the basis of their merit as promising 
producers of new knowledge. There would seem to be, however, : 
genuine need for both kinds of activity, the non-directed researc 

that is the best guarantee of a wealth of basic reliable knowledge 
relevant to education, and directed developmental work inde. 
to apply that knowledge effectively in the large practical tasks © 
education. Education in itself is not a science; it is an art. Educa- 
tional research, therefore, has as its proper end not simply the get 
ting of knowledge for the sake of having it, but rather for the sake 
of its practical uses, and to stop short of an effort to employ the 
knowledge gained from research in the actual process of education 


is to entirely miss the point. It may be appropriate for a particular 
research scholar to i 


gnore the practical uses of the results of cat 
research, but to have value for education, that knowledge mus 
somewhere fi i : 


jals 
: l districts, to create teaching maten? 
—texts, collateral readings, 
and audial aids—that are of 


have been produced with lesser talent and small outlays of mone? 
time, and energy. The materials produced by the major curriculu 
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product of hundreds of 


study groups are more than likely th 
atically tried and tested 


specialists and are thoroughly and system 


in the process of preparation. 

Today's high school student can learn his science from materials 
prepared in part through the efforts and under the direction of 
Nobel prize winners; tomorrow he will stud 
sciences with materials resulting from the 
of leading scholars, teachers, and writers. 
ging their feet in their failure to recognize 
velopment, and many will continue to drag t 
has dawned in American education and the quality of the schools 
re the future must inevitably be higher than in 
judge quality in terms of the heights that will be achieved in 
knowledge and intellectual development. And this refers not simply 
ki the students of especially high intellectual endowment, but to 
the generality of students at all levels of education. 
h It is probably fair to say that by 

as been the weakest area in the education continuum. 
has been especially its too common failure to adequately i 
student into the foundations of knowledge and to rigorously dis- 
; der and his intellectual 
curiosity and incite in him t st for truth that is 
the crowning achievemen 
therefore, that the large c 
Ses should have centered especially on the pr 
i e schools. But this does not mean that either the ele a 
schools or the instiutions of higher Jearning shou neglecte?- 
Much can and must be done to improve the curricula f the 
oo and universities, and much is being done. It i 

: e to say that most of the d universities o 
tion are conducting extensiv i 
and total educational programs. 
sults of these studies are quite 7 
changes affecting both the structure an 
Most colleges and universities can well 
ing that would get rid of a great dea 
trivia and save time and energy that are 
needed changes and at the same time P 


f effort directed 


oncentration © 
ogram o 


adical, involving major 

d content of the curriculum. 
afford a major houseclean- 
] of academic TU i 
now wasted. 


reserve the 
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of faculty independence that is important to the character of a wale 
versity educational program is a problem of considerable propor 
tions. 

Already, of course, many of the same breed of those who are 
working with the secondary curriculum, and indeed some of the 
same individuals, are giving serious attention to elementary educa- 
tion. Here the problems encountered are often different in charac- 
ter, but there can be little doubt that a general upgrading of the 
quality of elementary work will be the eventual outcome. Perhaps 
as much as anything else there is a need for a conception of elemen- 
tary education that is one with the conception of the nature and 
purposes of education as a whole, so that while the childhood of the 
child is not violated, the centrality in the curriculum of genuinely 
intellectual pursuits is guaranteed. And this means the centrality 
of knowledge, important knowledge, in the broad and liberal 
sense. The mind is not disciplined nor are the intellectual skills and 

. creative talents cultivated in some kind of vacuum that provides 
no object and no focus of interest and effort. 

The large cost in money and talent of the new type massive at- 
tack curriculum and course content studies means that ordinarily 


they must be financed on a regional or national basis, by eithet 
foundation or public funds, and must draw their leadership an 
talent from the Nation 


2 at large. Few if any of even our largest 
communities and only a very few of the states could successfully 
mount programs of this type. Although it is to be hoped that more 
ing from private sources, thus far most 9 
been financed by the federal government 
es Office of Education and the Nationa 
€ large questions of federal aid to educ? 
education by the federal government must 


: any justification of this type of activity. 
Most discussions of federal aid to education, both pro and cO? 


are shot through with political interest and with emotion and eve? 
passion. That there are various kinds of federal financial invest 
ment in education is commonly disregarded in the heat of loose a? £ 
generalized argument. In particular the distinction between nl 
eral aid and categorical or special purpose aid is often overlook? J 
by the public, and the various types of special aid are rarely dis 


Science Foundation. Th 
tion and the control of 
be faced, therefore, in 
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ject. No general ad hose who give serious attention to the sub- 
enacted into law b Fs no strings attached" bill has ever been 
dini dne y the Congress, but federal investments in edu- 
üibatuntor ef Pes me purposes have been made since before 
SE E vadam er Today these funds, which include 
total appro - s of federally sponsored scientific research, 
ee eS + m billion dollars a year. The justification for 
Sis ie m the large curriculum improvement projects lies 
aes ta i n ye outlay of funds necessary to their success, but 
to the smallest: Wl very community in the Nation, from the largest 
ony, flanmela] A dee from them. It would not be good econ- 
er (aera hs herwise, to default at the point of concerted 
Loci initiati in the vain hope that the job would be done through 
Tha 1 ative and enterprise. 

of zb appa of the possibility of federal 
during en a matter of great importance. 
E. de Dict educational estab 
ously S rab t authority or power, public or private, 
pluralistic chan e quality of our culture through the d 
hant fus ete pn of our intellectual life. But the fed 
putisitrof rum a large variety of educational enterprises over à 

y years in amounts now totaling many of billions 9 


dollars 

and 

B Pb den des of those who anticipate federal dictation hav? 
justified. It is quite true that the governme 

iated for educa- 


lish certai " 

tion Puts b of controls over monies app P 
intended to dies these are fiscal and administrative controls 
the purposes f antee that the funds will actually be expende 
the funded pr a which they were appropriated and to insure that 
The iat a ge n in the hands of persons of high competence 
tion and the EM financed by the National Science Founda- 
velopmental and ce of Education are notable examples. de- 
sons outside the research work is directed and conducted by per 
universities. The government, experts drawn from the schools d 
mine the Corb re are no government controls in d to detet- 
decisions dub t or outcome of the studies. Some administr 

is usually a id made by government officials but even 
membership i rous use of advisory committees and panels whose 
p is drawn from outside the 


control of education, 


The monolithic struc- 
m through 


could ser 


government an 
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i k at 
both general and specialized competence x om caen lee 
hand. All in all, the effort to establish an atmosp iae BOV 
conducive to the best possible work and free from undesira ion 
ernment influences has been highly successful in these i s 
This is not to say that there are not important and difficult pro ew 
in this matter, but they are problems that can be and are wo 

ugh successfully. 

Ri i degitiniste ise the question whether, quite independent 
of any intention or purpose of the sponsoring agencies, public A a 
vate, the development of course materials under some kind o pal 
mal organization of nationally recognized scholars and the er 

tive dissemination of those materials will not pre-empt the it 
and in a sense establish intellectual monopolies that would yc 
in the very monolithic structuring of the educational program ges 
à democratic society must avoid. Now of course no one would S 

vocate that a school or school district isolate itself intellectually 
and attempt to go it alone in such a matter as the development 1 

the curriculum or the preparation of teaching materials. This wo" E 
produce an utter confusion and hopelessness. No one objects to : 
schools looking beyond state boundaries when it is selecting ; 
textbook, or learning from the practices of other institutions, dew 
and far. The necessity for drawing from the product and exper 
ence of the entire Nation is taken for granted. Today, with a gr" ^ 
ing recognition of the importance of education for the achieveme? 


of national goals, goals relating especially to national survival a” 
the protection and extension 


of freedom, and with the rapid €*. 
pansion of knowledge and the demand for high level intellectu? 
skills, there is an increase in statewide and regional education? 
planning and a growing concern for the achievement of large 9? 


i i "Wlitiess 
tional perspectives in education, its responsibilities, possibili 
and needs. And there is a growing demand for national action 
the satisfaction of those needs an 


d the fulfillment of the best pO". 
sibilities of our schools. National agencies both public and pee 
are engaged in a multitude of educational activities extending ^ 
the reconstruction of vocational education for its better service 


a highly technological society to the testing of individuals in pen 
and achievement and their measurement against national nO? 


and the study of the meaning of freedom and the responsibility 
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of the schools to teach its fundamental principles. There is every 
reason to believe that in the decades ahead such activities on the 
national level will increase rather than decrease. ; 
Now the question is, to what extent can the problems of education 
be pursued on a national scale involving national agencies and ac- 
tion without endangering whatever is of basic value in the decen- 
tralized structure of American education. Is the pluralistic charac- 
ter of education threatened by such large scale action and by E 
influence of national agencies and the use of nationally prepare 
materials? There are no legal controls on the schools requiring t2 
they adopt a particular program or employ a particular set of tea f 
ing instruments. Aside from constitutional prohibition such as gi 
relating to the establishment of religion, for the public schools, à 
least, there is no authority beyond the confines of any state that can 
make any requirements on what is to be taught in the schools E 
that state. Yet is it possible that the very existence of teaching e d 
rials prepared by nationally organized teams of the highest "i 
ability will have a coercive impact upon the schools in determino 
their curricula and the content of their courses of study? e— 
The impact will obviously be very great, and in some ip 
it already is, but this in itself does not mean that local indepen hool 
and institutional freedom have been lost. When the typical Bn 
in the past has been under the necessity of employing n con 
marketed teaching literature prepared by persons having re 
nection with the school's own program, there have been or im- 
sponsible complaints that this robbed it of its independence rante 
posed unwarranted controls upon it. It has been taken. for g z 
that the school boards, which have the final decision i justly 
matters, are capable of making their decisions wisely em Pi 
and are not the victims of pressure and intrigue- The on culum 
ence between the old pattern and that set by the new C naterial 
and course studies is that the very quality of the S ol boards 
recommends them so highly to those educators and » s schools: 
that have an honest interest in upgrading the work of e 
This, of course, might have drastic consequences 1n some 
It might lead to the consolidation of some small high sc e con- 
able the appointment of physics or language te pt are places 
struction of science laboratories. And there n° dou 


(^ 
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where such moves would meet with opposition and the cry of un- 
warranted national influence of federal control. But fortunately 
such places are becoming fewer and farther between as the pub- 
lic raises its sights on both the responsibilities and possibilities of 
its educational institutions. 
` It should be made entirely clear that the agencies that have 
funded the large curriculum studies have no interest in the con- 
trol of the schools or in the establishment of a single standardized 
* „educational program for the Nation. Already, of course, there is a 
‘large measure of standardization in the curriculum—English, history; 
biology, etc.—though it is by no means frozen or inflexible, and the 


curriculum studies are following along more or less conventional 
lines as far as subject areas are conce 


a single course in hi 
physics, chemistry, 
have no desire to 


in terms of the Purposes of edu 
the effectiveness of te 


knowledge. Certainly 


< 
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no sure way of identifying it. The whole matter must be kept open ` 
and viable. There is great value in diversity, especially the. diversity 
that stimulates competition and keeps things moving in new and 
better directions. The problems of education will never be finally 
solved, and the pursuit of better ways of teaching and more valuable 
things to teach must never end. No project on the improvement of 
education, however successful or however widely accepted, should 
be regarded as definitive and final, as if the task were finished, The. 
present curriculum studies are the beginning, not the end, of a more’ ` 
effective way of getting at the problem of the substance of educa- 
tion. They define the problem and in a sense describe a means to its 
solution that deserves continuing exploitation and improvement. 

This does not mean that from here on there must be a continuing 
series of "massive attacks" A major and decisive breakthrough is 
now being made in some subjects and in something like the same 
way it must be made in those others that are basic in the educa- 
tional program. But it would be unwise to develop a standardized 
format for curriculum study. The continuing work of the future 
should employ a variety of approaches and techniques. These may 
involve fewer persons and smaller outlays of money, for they vill 
have the large advantage of the experience and results of the initial 
massive programs. Certainly there must be no return to the po 
of depending upon texts and materials prepared by dens Ei ess 
than the finest competence which our society can ps C PUN 
will always be new knowledge, new and better ways o fue 2 
and interpreting old knowledge, new insights into e e eae ies 
of experiment and teaching equipment, and new un Rr VEN 
the learning process and of the thresholds and limits o d x 
and ability. And there should always be an a e oddest la 
of the proper ends of education that will T: e Sn e 
men alike to plan the curriculum ei but of education that 
hoped that the enthusiasm for the eS a will have a kind of 
has widely infected society in very d operation among pro- 
lasting contagion and darte Rep EN Vn now prevails will 
fessional educators and scholars and scientists 


become habitual. 
Some have objected to 
ondary course content stu 


vernment's funding of sec- 


] go 
fei und that for the Congress 


dies on the gro 
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nd 

to appropriate monies for such purposes is not wi b ppa = d 
dangerous federal interference with education, which i ee 
local responsibility, but is vicious also on a second score, "ne 
ference of a legislature in the content of education, a eem 
properly belonging to legally designated educational spunea 
But for the Congress to provide funds simply for the imp «agen 
of the teaching of the sciences or languages, where it e not 
pronouncement whatsoever on what is to be taught, is har ; vadit 
of dictating the educational program or interfering with t x hes 
of established officials. It is one thing to provide funds for IL by 
provement of the teaching of biology or economics, subjects t “ote! 
common assent are already recognized as belonging in n e 
tional program. It would be quite another matter for the "red s 
to specify what biological theories or economic theories are 
taught. =a 

a charge, one which has been made by many school aw 
istrators, would seem on the surface at least to have more merits ids 
by providing funds for the improvement of teaching in certain fie de 
as for instance the Sciences, the Congress has contributed to 
developme 


nt of serious imbalances or potential imbalances in fie 
educational program. This, of co ion 
effect to date of the activities of the National Science Foundatio 
and of the National 


Office of Education h 


taught poorly than to have bot 
however, is to have neither 
teaching of sociology what 


h of them taught poorly. The pep 
of them taught poorly—to do for t cS: 
in principle has been done for physi al 
There are, after all, only a very few established secondary ne 
subjects, and already large-scale work has been done or is in Pod g 
on not less than half of them. There is no good reason for not A oii 
the job for the others. The imbalance in favor of science, a situa 
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which poses a serious threat to the integrity of our culture, is to be 
overcome only by a commensurate investment of expert competence 
in the social studies and the humanities and arts. 

The upgrading of the educational program of the schools is a 
complex task, certainly involving much more than the improvement 
of course materials, It means the improvement of the teacher’s edu- 
cation, especially in his subject. And this requires the Nation’s educa- 
tion schools to continue to move ahead along their present path of 
strengthening the entire teacher education program. Often it means 
that the already established teacher must return to school. It is no 
fault of his that his physics is outdated, for instance. There is a good 
chance that he learned an outdated classical physics in the first place. 
and certainly under the conditions that the average secondary school 
teacher works he has little opportunity to keep up with the rapid 
advances of his science. A large percentage of the teachers must re- 
turn to the university for some solid work to insure their competence 
to do justice to the new improved materials that are available to the 
schools desiring to use them. It is this need which makes the feder- 


ally financed development programs so valuable to the schools, for 
tural sciences, and modern languages they 


demic institutes, summer institutes, and in- 
n of teachers who can qualify. And 
qualification, which is determined largely in terms of their educa- 
tional needs and their responsibilities as teachers, means fellowships 
and subsistence monies without which such reschooling would in 
most cases be quite impossible. The response of teachers in seeking 
such reschooling and of school administrators in granting them leaves 
to enable their study in year institutes has been most encouraging, 
as has been also the quality of the work offered by the colleges and 
universities where the institutes are established. The extension of the 
institute program to more m is = of the larger needs that 
deserves and is receiving consi eration 
The program in int languages funded by the Office of Educa- 
tion under the National Defense Education Act of 1958 is especially 
valuable, as it involves research an t activities relating 


d developmen! 
to the teaching of uncommon languages, matching funds for the 
hools of language 


acquisition by the sc laboratories, teachers’ insti- 
tutes for the improvement of teaching competence, and matching 


in mathematics, the na 
now provide full-year aca 
service institutes for the educatio 
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funds for university centers for the advanced study of certain Lr 
portant languages and of the cultures associated with m 
guages. The impact of all of this upon American education is alrea y 
enormous, as exhibited in both the quantity and the quality of ee 
ing in the languages, and in the future its importance for the c E 
acter of American culture as well as for the practical life of the 
Nation will become increasingly evident. P 
The problem of the curriculum is not simply the task of upgrading 
the content of the established courses. It is also the task of pe 
mining the general character and structure of the total ipee 
program in terms of the purposes of education and the basic respo a 
sibilities of the schools. As indicated earlier, those purposes d 
responsibilities refer to the individual primarily, but also and a 
portantly to society and the culture. They will be served only tot ^ 
degree that the educative process contributes to the realization o i 
more genuine and viable individualism, where the individual i 
nourished in his differences and in his freedoms, and where those 
qualities of life that are truly personal are protected against a 
overwhelming impersonal and depersonalizing forces that wou 
otherwise transform American society into a vast technocratic bos 
land, dominated by mechanics and automation and overburdene 


with administration, and from which the sense of meaning and m : 
pose would have disappeared and where the very enthusiasm of life 
would have vanished, 


The culture must be in some way invested with a new vitality, ? 
vitality that Springs from the creative powers of the individual an 
is nurtured by the freedom of thought and action and expression that 
must be guaranteed not only by law and by the political institutions 
and the economy, but as well by the reasonableness of the people 
and by their sensitivity to whatever is authentic and precious in tbe 
meaning and fact of personality and freedom, The future depends 
immediately on the quality of statesmanship, on technology, military 

reparedness, and economic and political strength, those factors the 
make the difference in the material strength of the Nation as it faces 
the contest for its security and its very survival, But the real future 
that stretches out far ahead and is precarious with unknown dang? 

d must always lie under the ominous threat of total extinction, +?” 
an +a which both personal and co h ld deter 

future in which P rporate character cou 
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orate under the oppression of the anxiety of annihilation, and which 
could well be a genuine decline of the culture and the disintegration 
of the basic institutions of society, does not depend alone on tech- 
nology, industry, and the economy. It depends on whatever brings 
strength to the intellectual life of the people and to their artistic 
objectification of their affections, emotions, and passions. It depends 
upon their love of knowledge for its own sake as well as for its 
uses, their devotion to truth and to the ideal of reasonableness, and 
upon their perception of moral value, the sensitivities of their indi- 
vidual and collective conscience, and upon also their capacities to 
invest life with a profound meaning and purpose. 
The task in curriculum planning that now faces the educators of 
the Nation is the task of meeting these large issues relating to the 
total life of the individual and the culture and to meet them in the 
presence of the powerful forces that are threatening to reduce edu- 
cation to the service of technology. Already serious imbalances are 
appearing in the program of higher education, imbalances that could 
eventuate in major distortions of the culture. That the lower schools 
could be affected in the same way should be entirely obvious. It 
would be a profound irony if those very actions taken by society to 
insure the strength of the Nation for survival were to contribute to 
a general deterioration of the culture and the quality of life of the 
people because of distortions in the educational program resulting 


from its too exclusive scientific and technological orientation. Yet 
be entirely possible, and its 
ible for 


sciences, the humane studies, and the art: 
greatest seriousness. Clearly there is nee "o 
and for an always advancing technology. This i v 
come afraid of knowledge and its practical employment. à 
edge should be valued for its own sake as well as for its uses 8 
already there are dangers even to technology from the too sma 
investment in basic science. It is a matter of the gravest import, wi 
ever, that at the time of its greatest need there is too little know H 
edge of human beings, of human motivations, of social be 
and of the causes and effects of those large forces that affect the 
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character of a society and determine the course of history. There is 
a lack of understanding of man, his problems, and of the pos- 
sibilities of their solution. There is a neglect in the pursuit of the 
arts, those objectifications of the human affections, emotions, and 
passions that express the inner and deeper life of man and bring 
refinement to his sentiments and his actions. And morality, sensitivity 
in the discrimination of right and wrong, and the capacity of deci- 
sion and commitment, and indeed the whole life of the spirit in its 
quest for value and meaning are in danger of severe neglect from 
the threatened indifference to humane knowledge. p 
The quality of personal life, the strength of the Nation to establish 
its security and contribute to the peace and moral order of the world, 
and the character of the culture in its power to sustain a future of 
long and high achievement depend upon education more than any- 
thing else. The American people now must make a full commitment 
of their vast human and material resources to the purposes of educa- 
tion if they hope to guarantee the future. It must be a continuing 
commitment to science and engineering. But it must also be a com 
mitment to the total life of the mind and spirit—to the writing a” 
reading of great literature, to the cultivation of great philosophy; to 
the creation of great music and great poetry. The time is past when 


the Nation can afford to neglect some things that are important m 
favor of others that are im 


"e : portant. The task of the schools now is 19 
critically examine their purpose and their program. Education must 
not simply keep up with a fast-moving world. It must lead it an 
determine its direction, 
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